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Remember — the trade marks “tt” 


and “TUBE-TURN” 
to products of TUBE TQRNS, INC. 


Engineered for efficient flow 


x FLOW in piping systems is worth striving for .. . it 


Scrappy says, saves kilowatt-hours and avoids over-investment in equipment. 


ee oe That's why, on this TUBE-TURN Welding Elbow, so much engineer- 


scrap today... more 


steel tomorrow.” ing attention is devoted to true circularity, smooth inner walls, and 
exact radius. They all contribute to minimum flow resistance and 
reduced pressure loss. 
When you specify TUBE-TURN Welding Fittings and Flanges you 
Write Dept. H-6 for £ 5 
peer ner a are specifying careful engineering. Get in touch with your nearby 
ee TUBE TURNS’ Distributor. You'll find one in every principal city. 
welding procedures 
for various materials 


Be sure you see the double “tt” 
TUBE TURNS, INC. 
@ KENTUCKY 


DISTRICT OFFICES: New York - Philadelphia - Pittsburgh - Chicago « Houston - Tulsa - San Francisco - Los Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO... A wholly owned subsidiary of TUBE TURNS, INC. 
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Recovering 
chemical values 
from natural brines 
and minerals 


Simplifying 
chemical processes 
and 
Disposing of procedures 
chemical wastes, 
and recovering 
inherent 


values 3 


in the use of heat, 
power, labor, and 
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EVAPORATORS + FILTERS + CRYSTALLIZERS 
SPRAY DRYERS 


“= 


First four effects of Swenson 7-Body Swenson Rotary Drum Vacuum Filter 
L.T.V. Quintuple Effect Beet Sugar used for spin bath recovery in rayon- 
cellophane production 


Swenson Forced Circulation Swenson Cast Lead Evapo- Swenson Spray Dryer used 

Evaporator used for recov- rators used for the concen- in manufacturing pharma- 

ering organic materials tration of phosphoric acid ceutical products from proc- 
ess wastes 


A battery of six Swenson-Nyman Pulp Swenson Vacuum Crystallizers precipi- 
Washers used in producing kraft paper tate Glaubers’ salt from acid solution 


Applicati f § Engineering: 
pplications of Swenson Engineering: 

'| 

~ 

SWENSON EVAPORATOR COMPANY 
‘te Whiting Corporation (Canada ) Lid, 47-49 LaPlante \ | ronto 2 


completely fabricated of 
6200, including 
and 


to 4". tebriceeted of 
6700. 


FOR HIGHEST CHEMICAL RESISTANCE & OUTSTANDING MACHINABILITY 


RIGID, NON-PLASTICIZED POLYVINYL-CHLORIDE 


Machinability — Boltaron 6200 is unquestionably the best machin- 
able plastic on the market today. Can be machined to any tolerance PARTIAL LIST OF USES 


within the range of common metals. Will take any type of finish. 


Electroplating 
Welds easier than steel — easily fused with low temperature hot Anodizing 

air torch. Dyeing & Bleaching 
Strength plus corrosion resistance —can be fabricated to handle | Tanning 

acids under pressure. Brewing 


Extrusions available —solid bar stock, 10’ lengths, %*” to 10" in Food Processing 
diameter. Pipe in standard iron pipe sizes 1" to 4” i.d., 10’ and |; — Dairy Products Processing 


20° lengths . . . can be threaded with ordinary pipe dies. Textile Processing 


Sheet stock —in sizes approximately 30“ x 60”—‘i2" to 1” thick. | Photographic Processing 
Fittings and valves — complete catalog available soon. Industrial Plumbing 


AVAILABILITY — Distribution is limited to selected fabricators trained by the . 

Hartwell Company. This ensures that your fabricator will make efficient and 

economical use of Boltaron 6200. Trained fabricators have already been licensed Boltaron 6200 is 
and established on West Coast, East Coast and in Central States area. All inquiries manufactured by 

are processed by the Hartwell Company to ensure that the right fabricator is as- 

signed to a given job. For further details, write to our home office, address below. | BOLTA, Lawrence, Mass. 


HARTWELL & SON, INC. 


industrial Plastics Division * Park Square Building, Boston 16, Mass 
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producers of 


DOUBLE FLOW TOWERS 
ORICOOLERS 

AQUATOWERS 

NATURAL DRAFT TOWERS 
CONVENTIONAL TOWERS 
SPRAY NOZZLES 

DOUBLE FLOW AQUATOWERS 


tor DESIGN ona PERFORMANCE 


who bro, cho 


MARLEY Double-Flow 


Marley Double-Flows cool 13 billion 
gallons of water daily . .. more than any 
other type of tower. The reason why 
Double-Flows are the outstanding choice 
of engineers for industrial service is the 
combination of exclusive features only 


Double-Flow offers. 


Such distinctive design features as 
open distribution, full height louver 
walls, MortisLocked filling, rugged struc- 
tural strength and mechanical equip- 
ment engineered exclusively for cooling 
tower service are the advantages engi- 

neers demand and find only 


in Double-Flows. 


These features mean high efficiency 
performance . . . unique flexibility of 
. complete accessibility of 
all parts of the tower 


operation . . 
. safety for 
operators inspection and mainte- 
nance with least possible effort. 

Repeat orders are the best criterion of 
performance for cooling towers, and in 
industry after industry multiple installa- 
tions of Double-Flow cooling towers are 
the dominant rule. Many plants use 
from two to ten or more Double-Flows 
and in one industrial organization, 33 
of these modern cooling towers are in 
daily service. 


The Marley Company, Inc. 
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Clilibdils 


Barrett Coal-Tar Chemicals 


Phenols Lutidines 

Cresols Tar Acid Oils 

Cresylic Acids utral Coal-tar Oils 
Chlorinated Tar Acids val-tar Creosote 

When you buy coal-tar chemicals, you need & picking Inhibitors ndene Resin 


: Benzol Carbone Rubber Compounding 
uniformity at a high level of quality. Toluol Ral 


Uniformity, of course. It’s basic. 


Yv/ol Bardol* Rubber Compounding Oil 
When you buy from Barrett, you get uniform qual- BH Naphthalene Flotation Agents 


ity resulting from BARRETT’S BASIC POSI- 
TION IN RAW MATERIALS and NEARLY 100 Prasticie 
YEARS OF COAL-TAR CHEMICAL RESEARCH §§ “£7 10-P Plasticizer — 


AND DEVELOPMENT. “ELASTEN” 50-B* Plast 
“ELASTEN” 28-P Plasticiz 
(DOP) 


Barrett is Basic...in your business BARRETT Drvision 


Pyridines ALLIED CHEMICAL & DYE CORPORATION 


sewer 40 RECTOR STREET, NEW YORK 6, N. Y. 
Quinolin *Reg. U.S. Pat. OF. 


In Canada: The Barrett Co., Ltd., 5551 St. Hubert St., Montreal, Que. 
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NO CLOTHS 
(or other filter media) 


EVERYTHING 


UNDE 
R COVER 

NTINUOUS 


— not only neat and orderly but highly effective and 
economical over a great range of solids-liquids sepa- 
rating jobs. 


Bird Centrifugal Filters take the slurries as they come , 
— thick or thin, hot or cold. Solids can be one 


micron, half inch, or a mixture of the entire size range. 


Before You Buy 


Bird Filters require no more attention than a pump. The Bied Research ead Develop- 
ment Center is set up expressly to 


provide the facts and figures on a 


ird File in si Im ny capaci 
B ers come in sizes to meet almost any capacity 


requirement. 


MACHINE COMPANY 
\LPOLE MASSACHUSETTS 
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; The MIKRO-COLLECTOR* has virtually no rival in the 
collection of radioactive dusts of ultra-fine particle size. For 
among many other triumphs, it has scored’ a spectacular 
record in the handling of such dusts. Its installations for this 
purpose alone, during the past year, have a combined capacity 
of more than 100,000 cfm. 
We can show you data which should leave no doubt in your 
mind that a MIKRO-COLLECTOR can handle your job 
economically and efficiently, if it falls in either of these 
classifications : 
1—Elimination of atmospheric pollution — regardless of the 
dangerous or noxious quality of the dust, or the minute 
size of the dust particles. 
2— Full recovery of a valuable product. 
This is made possible by the MIKRO-COLLECTOR's 
pressed felt filter medium and its Hersey reverse-jet cleaning 
ring, which assure phenomenal filter rates and the very 
highest dust recovery. 
SEND FOR—actual sample of the felt used 
in a MIKRO-COLLECTOR. See for yourself 
how it helps you “turn dust into dollars.” 
PULVERIZING MACHINERY COMPANY 
55 Chatham Road Summit, New Jersey 


MIKRO-CORECTOR 


Rep. US Pet. OF. 


MIKRO - PULVERIZERS and MIKRO- ATOMIZERS 


why a MIKRO-COLLECTOR 

will best beip you vin a wav with Dust 

\. Phenomenal Filter Rates 

2. Highest pessible recovery of solids 

3. Requires less filter surface, floor crea 

4, Extreme simplicity, low upkeep, mini- 
mum attention 

5. Selected weol felt filtering medium 

6. Reduced number of filter bags; quick 


wool felt as a superior filter medium. 


ave Photomicrograph (25 

diom. enlargement) of 

Say special, pressed wool 

- how dust particles are 
trapped by density of 
felt while air flows — 

through in constant 

volume. 
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changeover 
7. Continuous, fully automatic operation 
8. Uniform air flow 
or 
% - 10. Thorough survey and diagnosis of 
Biter bogs ead jt cleaning ting. 
| “0 2 
FELT 
“a 
wort » 
diam. enlargement) of 
ordinary filter cloth . . . 
el Drawing shows how 
dust con escape through 
. open mesh. 
bw end 
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Top efficiency demands 
“total engineering” 


of screw conveyors 


LINK-BELT integrates all com- 
ponents to give you the right 
screw conveyor for your job 


Whether your screw conveying prob- 
lem is feeding, mixing, blending, 
spreading, conveying, distributing or 
elevating, you'll find the right answer 
at Link-Belt. 

For Link-Belt Screw Conveyors are 
“totally engineered.” That means every 
component is matched to the exact re- 
quirements of your job. And Link-Belt 
Screw Conveyors are accurately made 
to assure easy assembly, smooth and 
continuous operation. 


Your Link-Belt representative can 
give you full information on rhe exten- 
sive line of Link-Belt Screw Conveyor 
components. Compare this complete 
choice of quality products with any 
other . . . and you'll choose Link-Bele 
every time. 


LINK{<©}BELT 


SCREW CONVEYORS 


LINK -BELT COMPANY: Chicago 9, Indianapolis 
6, Philadelphia 40, Atlanta, Houston 1, Minne- 
apolis 5, San Francisco 24, Los Angeles 33, 
Seattle 4, Toronto 8, Springs (South Africa), 
Sydney (Australia). Offices in Principal Cities. 


Part of a Link-Belt Screw Conveyor system with open bottom cross conveyors for delivering 
powdered raw materials from railroad cars to any of 14 bins. The bed of material itself 
torms the surtace over which additional material travels 
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LINK-BELT 
designs and builds 
all components 


SCREWS- L-B conveyor screws 
cover the complete field of material 
characteristics: Helicoid of Sectional 
for general application, Cut Flight for 
moderate mixing, Cut Flight with Pad- 


dies for added agitation of mixing; with 
Intermediate Paddles for moderate aer- 
ation or stirring; short pitch for in- 
clined conveyors, ribbon flight for 
sticky, gummy or viscous materials; 
paddle type for blending dry or fluid 
macerials, stainless steel for corrosion 
or heat-resistance of sanitation. 


HANGERS 
—L-B hangers——avail- 
able in a variety of 
styles and metals — 
provide a wide variety 


of mounting, bearing and cover ar- 
rangements and are designed for various 
volume requirements. 


TROUGHS 
—L-B builds flanged, 
angle flanged, flared, 
rectangular, dust-seal, 
jacketed and drop-bot 


tom types in any metal. Variety of con- 
nections, supports, covers and clamps 
tiers added design flexibility 


SPOUTS 
GATES — Spouts 


can be of the plain dis- 
charge opening, fixed 
discharge or detacha- 
ble discharge types. Slide gates can be 
hand of rack-and-pimon operated 


SHAFTS & 
COUPLINGS 
Conveyor drive 


and end shafts have 
closely controlled tolerances for correct 
bearing clearance. Couplings can be of 
the split flight type to facilitate installa- 
tion where space is limited 


TROUGH ENDS 
Steel plate, cast 
iron of stainless ends 
match all trough 
shapes, provide re 
quired shaft bearing 
support and alignment. Can have seal 
glands to protect bearings 


DRIVES — 
Link-Belrt engi- 
neers many 
forms of drives 
to sult specific 
conditions — 
worm ecar, 
Electrofluid, P.1LV. variable speed, and 
chain drives of various types 


Link-Belt can also supply a full range 
of flanges. thrusts, covers, saddles and 
countershaft ends 


A 
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selection of the proper tube 


After all, a tube — or actually a quantity of tubes — is charged 
with a large share of a condenser's function. Because so much 
depends upon the physical ability of the tube to “carry on’, the 
selection of the tube—the right tube—is indeed of great importance. 

When you select your tube, make sure it is of the proper copper 
base alloy to meet the conditions that prevail in your particular 
operations. 

If you are not absolutely certain of the right alloy to use, or 
if you are interested in checking up on the latest developments in 
tubes for condenser operations — and to learn about some of our 


laboratory findings — we invite your correspondence. 


WOLVERINE TUBE DIVISTON 


Calumet & Hecla Consolidated Copper Company 


INCORPORATED 
Manufacturers of seamless, nonferrous tubing 


1427 Central Avenue e Detroit 9, Michigan 


Export Department, 15 E. 40th Sc.. New York 16, N. Y 
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RESEARCH KEEPS 


B. F. GOODRICH 
GROMMET V BELT 


F. 


B.F.Goodrich grommet belts 
saved $250.00 a year 


B. F. Goodrich grommet V 


HESE belts have to run 24 hours a 

day under terrific tension. Ordinary 
V belts used to snap in two, fly off this 
drive in only 4 months. In September 
1950, B. F. Goodrich grommet belts 
were installed. They have already lasted 
4 times as long as previous belts, still 
look good, and are saving over $250.00 
a year in replacement costs. Here’s why 
B. F. Goodrich grommet belts can be 
counted on to save on belt costs: 

No cord ends—A grommet is end- 
less, made by winding heavy cord on 
itself to form an endless loop. It has 
no overlapping ends. Because most of 
the failures in ordinary V belts occur 
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belts cut costs 20 to 50% 


in the region where cords overlap, the 
endless cord section in a grommet V 
belt eliminates such failures. 

Concentrated cord strength — All 
of the cord material in a B. F. Goodrich 
grommet multiple-V belt is concen- 
trated in twin grommets, positioned 
close to the driving faces of the pulley. 
No layers of cords to rub against one 
another and generate heat; cord and 
adhesion failures are reduced. 

Better grip, less slip — Because a 
grommet is endless, a grommet V belt 
is more flexible, grips the pulleys bet- 
ter. Size for size, grommet multiple-V 
belts will give 4 more gripping 


power, pull heavier loads with a higher 
safety factor. 

Only B. F. Goodrich has the 
grommet!—No other multiple-V belt 
is a grommet V belt (U. S. Patent 
No. 2,233,294). Now available in C, 
D and E sections. See your local 
B. F. Goodrich distributor. The B. F. 
Goodrich Company, Industrial & Gen- 
eral Products Division, Akron, Ohio. 


B.E Goodrich 


RUBBER FOR INDUSTRY 
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Spencer Chemical Company 3 
Stores Ammonia Under Pressure ingredient a+ 


Naturai 


t 
| emical ¢ Spencer 
It pays the Spencer Chemical Company to store ammonia ompany 
under pressure in Hortonspheres at its Pittsburg, Kan. At its Pittsburg Ka 
plant . . . becarse it greatly reduces storage costs of this Spencer Che Dsas, 
valuable commercial product ompan Produces 

Ammonia flowing from S,encce Chemical’s synthesis of ammon; 
equipment is cooled and ¢ ored under 75 Ibs. per sq. in. Nitrate, meth nr 
pressure in Hortonspheres. Wheo ihe pressure in the tanks 
exceeds the settiny of the rclief volves, the vapor ven:ed is 
re-condensed and p»mped back in the Hortenspheres. 

Also in service at Spencer Chemical Company's Pittsburg 
plant are three 120-f¢. by 40-f¢, cone roof tanks and a 35-f. 
diam. by 28-ft. aluminum tank storing 83 per cent am- 
monium nitrate solution. 

Horton tanks are built to fi. almost every storage re- 
quirement in the chemical industry. We can fabricate strec- 
tures from carbon sceel or corrosion-resistant metals . 
and we have facilities for x-raying and stress-relieving shop 
built structures. 


any can p 


Nitrate uce $140 


fertilizer. 


Write our nearest office for information or quotations. 
There is no obligation on your part. 


Atlanta 3 2120 Healey Bidg Detroit 26 1503 Lofayette Bidg Philadelphia 3 1625—1700 Wolnut St. 8 
1510 North Fiftieth St Havana 402 Ab San Francisco 4 1522— 
1005—201 Devonshire St Houston 2 Seattle 1! 
2124 McCormick Bidg Los Angeles 17 1505 General Petroleum Bidg Tulse 3 
2220 Guildhall Bidg New York 6 3318—165 Broadway Bidg Washington, D.C 1160 Cofritz Bidg 


Plonts in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
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The lady doesn’t trust her eyes alone. 

The buyer of Multiwalls is in much the same position. 

Aside from package design, it’s hard to tell one manufa 
turer's bag from another's simply by looking at it or finger 
ing it. 

Put the bags out of sight and you may be able to sce 
many differences. 

Men who buy 85 percent of all Multiwalls consider* 
these intangibles more important than any other factor 
when they choose their supplier. 

Invariably, these are among the first questions they ask . . . 

“It this company big enough?” 

Do they have a fair allocation policy?” 


“Are their prices competitive?” 


Her fingertips imagine the taste 


“Do they respect delivery dates?” 
In a nutshell 
“Are they good people to do business with?” 


We can't tell you what the answers are when these Multi- 
wall users consider Union. This we do know . . . and the 
inference is yours to make 


In these days of industrial pressure, when dependability 
is a fervent wish as well as a word, men to whom Multiwalls 
are important are placing an increasing share of their 
orders with Union.” 


More so every day... 


IT’S UNION FOR MULTIWALLS 


"August, 1951 research study. 


UNION BAG & PAPER CORPORATION © NEW YORK: WOOLWORTH BUILDING @¢ CHICAGO: DAILY NEWS BUILDING 
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Waluable 
dust recovery 
should pay 
its own way 


Buell ‘SF’ Electric Precipitator for collecting acid mist. 


A Buell industrial ‘dust’ man can show you how 
valuable dust recovery actually pays for itself 


ys in profits and plant efficiency. 


The Buell organization of industrial ‘dust’ men is devoted 
solely to the design and construction of dust recovery 

and dust collection equipment that will most efficiently and 
economically solve your plant's specific stack dust problem. 
For more than 18 years we have been doing just this for all 
American industry. Every Buell installation is a custom 
designed system, engineered to hold stack dust discharge 
down to the practical limits which assure new profits, 
improved product and, or process, better plant-community 
relations, higher levels of employee morale. 


For full information about Bucll’s 3 basie systems of dust 
collection, and how one can be applied to the solution of your 
stack dust problems, write today. Ask for the new informative 
bulletin titled, “The Collection and Recovery of Industrial 
Dusts.” Do it now. Buell Engineering Co., Dept. 12-F, 

70 Pine Street, New York 5, N. Y. 


HIGH EFFICIENCY CYCLONES © ELECTRIC PRECIPI TATORS 
tcTroe RAFT LOSS COLLECTORS 
SPECIAL PURPOSE LECTORS © DUST HOPPER VALVES 


ENGINEERED EFFICIENCY IN DUST RECOVERY 
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Lined Piping 


HEREVER you handle corrosives, abrasive 

materials and other enemies of metal pip- 
ing, it will pay you to investigate the savings 
you can make with PLioweLp—Goodyear’s 
lining material that bonds permanently to 
metal surfaces, 


The G.T.M.—Goodyear Technical Man—will 
gladly discuss your problem—and recommend 
a PLIOWELD lining matched to your needs that 
will give you these benefits: 


LOWER OVER-ALL COST because the useful 
life of PLioweLp iined pipe so far exceeds 
unlined pipe that its slightly higher initial 
cost is more than made up by your savings in 
replacement outlays. 


LOWER MAINTENANCE COST. Because 
PLiOWELD is absolutely impervious to 
corrosion, daily inspections and frequent 
maintenance shutdowns are eliminated. The 
savings this means should cover the cost of 
PLIOWELD lining in a short time. 
IMPROVED PRODUCTION where PLiowELp 
lined pipes handle production items. Your 
product is protected against taint and discolor- 
ation because the lining won't slough off or 
contaminate liquids. 

Ask the G.T.M. about PLiowe xp lined pipes, 


fittings and equipment—everything from lab- 
oratory equipment to rail tank cars—or write 
Goodyear, Akron 16, Ohio. 


Pioweld—T M. The Goodyear Tire & Rubber Company, Akron, Ohio 


THE GREATEST NAME IN RUBBER 
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Truck Scales Printomatic Dial Scales a. 
| 
Bench Dial Soles — 
—) 
| 
Portable Dial Scales 
: 
SCALES «DIESEL LOCOMOTIVES AND ENGINES 
| Hopper Scales Railroad Track Scales 
pL 
| 
Fairbanks, Morse & Co., 600 South « Avenue, Chicago 5, Illinois 
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Round-table discussion by our 
experts and your specialists can 
solve the problems necessary 
to get your chemical or indus- 
trial plant operating profitably. 
Chemical Plants Division 
engineers have practical ‘‘on- 
the-job”’ design and construc- 
tion experience. By focusing 
the composite skills and experi- 
ence of our engineers on your 
problem, we feel we can present 


you with better methods, better 
layouts, or better equipment to 
increase your production, 
reduce your costs, or make your 
project commercially feasible. 


Development of a new process, 
expansion, conversion, or mod- 
ernization of your present facil- 
ities, or designing and building 


a new plant. . . we are ready to 
discuss your problem with you. 


CHEMICAL PLANTS 


> 


|| DIVISION OF BLAW-KNOX CONSTRUCTION C 


930 DUQUESNE WAY, PITTSBURGH 22, PA. } 


NEW YORK 17 * PHILADELPHIA 3 + 
3 


CHEMICAL PLANTS DIVISION 


ol, 


offers you comp P in 


Chemical Processes — Processing plants 
designed and constructed in accordance 
with the client's data. 


Chlor-Alkali— Complete chlorine and 
caustic sod plants employing the 
Mathieson mercury cell process. 


Fats and Oils — Units for the extraction 
ond processing of fats and oils into edible 
and industrial products. 


Low Temperat Pr Plants for 
the separation of ¢ gases into their 
components by processes of Gesellschaft 
fuer Linde's Eismaschinen. 

Oil and Gas— Gos compressor and treating 
plants; facilities for distillation, cracking, 
reforming, polymerization and 

refining of petroleum. 


Resins and Plastics — Plants to produce 
resins such as alkyd, phenolic, urea, 
melamine, vinyl, polystyrene, copolymer, 
and special resins. 

Synthetic Fuels and Chemicals — 
Production of synthetic hydrocarbons and 
oxyg ds based on 
Fischer- Tropsch, Oxo, and Oxy! synthesis. 


round-table discussion can 
HELP YOU GET YOUR PLANT 
‘ 
a4 
mee 
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acfr -built tanks and safety valves set the 
quality standards of the industry...in 
railroad tank cars, storage tanks for pressure 
gases and liquids, and processing vessels. 


The highly skilled craftsmen in Q.C.f- plants 
when safety are matched only by their modern equipment 
for fabrication, inspection and testing 


is imperative It safety is important, why take chances? With 


Q_C.f;, quality is proved through exacting 
weld X-ray and complete stress-relieving. 
We'll be glad to send you literature 

with the salient facts. 


...depend on 


TANKS 


FOR TRANSPORT 
STORAGE 
PROCESSING 


AMERICAN CAR AND FOUNDRY COMPANY 30 CHURCH STREET, NEW YORK 8, NEW YORK 
OTHER SALES OFFICES: CHICAGO. ST. LOUIS + CLEVELAND + PHILADELPHIA « WASHINGTON - SAN FRANCISCO 
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W-S Forged Steel Fittings 
SCREW-END and SOCKET-WELD TYPES 


Wherever chemical solutions are produced, processed, or con- 
veyed, Watson-Stillman FORGED Steel Fittings in carbon, alloy 
and stainless grades mark the lines to lower operating cost and 
higher profits. 


Quality—in Quantity—has earned and sustained the Watson- 
Stillman position of first-to-see when industry seeks a solution 
to a specific fittings problem. Despite an enormous increase in 
the use of its low service cost fittings, Watson-Stillman has never 
relaxed its concern for the metallurgical aspects of product 
development. 


First to identify itself with the establishment of standards for the 
properties of special purpose fittings alloys, Watson-Stillman 
technicians continue in close association with the engineering 
research efforts of a score of basic industries . . . will be glad to 
lend a hand on your next fittings problem. 


¢ Stronger * Smaller * Lighter * Tighter 
* More Uniform * Lower Service Cost 


SOLD THROUGH LEADING DISTRIBUTORS . . . EVERYWHERE 


DISTRIBUTOR PRODUCTS DIVISION WATSON-STULIMMAN 


Designers ond Manufacturers of Forged Steel Fittings, Wire Rope Shears, Hand Pumps, Jocks, Pipe Benders and Hydraulic Equipment 
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Part of the line of Elliott turbine-driven 
single-stage blowers serving continous 
filters at the Carlsbad plant. 


Another view of the blower line. 
Discharge nozzles point down. 
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enerol yiew of the U. S. Potash 
Compony plont at Carlsbad, N. M. 


ELLIOTT BLOWERS 


began serving the U. S. Potash Company of Carlsbad, New Mexico, 
in 1932, when the first of the present eleven Elliott turbine-driven 
blowers was installed. 

Consider the type of service — round-the-clock operation, 363 
days per year, handling air that is saturated with brine resulting 
from the hot solution leaching process used in separating potas- 
sium chloride from the sodium chloride and other impurities with 
which it is found. After crystallization of the potassium chloride 
in the solution, it is filtered, during which the Elliott blowers 
located at the suction end of the filters draw heated air through 
the filter drums. The possible corrosive action of the brine-laden 
air is minimized by impellers of special alloy. 

It is significant that twenty years of this rigorous service, with 
only occasional outage for maintenance, has no terrors for Elliott 
blowers. The original unit is still going strong. 


Elliott engineers will be glad to discuss 
your blower needs. 


The line of eleven blowers used in potas- 
sium chloride separation. Each blower is 
rated 12,640 inlet cfm, with an inlet pres- 
sure of about 23.0 in. Hg, absolute, dis- 
charging to atmosphere (barometer 26.5 
in. Hg) and is driven at 3670 rpm by an 
Elliott steam turbine developing 160 hp. 


ELLIOTT Company 


CuemicaL ENcineertnc—June 1952 


Centrifugal Blower Dept. 


Jeannette, Pa. 


AMPERE N J + SPRINGFIELD, O NEWARK. WN. 
DISTRICT OFFICES IM PRINCIPAL CITIES 


Plants ot JEANNETTE, PA «© RIDGWAY, PA 
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Stainless Steel - Lead - Wood and Steel . . . Custom-Built 
Equipment for the Chemical and Food Processing Industries 


ACID PLANTS + CHEMICAL PLANTS + PAPER and PULP MILLS + BREWERIES + FOOD PLANTS + DAIRY PLANTS + RAYON PLANTS 
TEXTILE PLANTS + PETROLEUM REFINERIES + BLEACH and DYE HOUSES + BEVERAGE DISPENSERS + MEAT PACKING PLANTS 


O. G. KELLEY & COQ. 


ENGINEERS DESIGNERS FABRICATORS 


96 TAYLOR ST., » BOSTON 22, MASS. 


CLEVELAND, OHIO * NEW YORK, N.Y. * JOHNSON CITY, TENN. © PITTSBURGH, PA. * HOUSTON, TEXAS © ELIZABETH, N.J. 


Fabrication 


Measure Dielectric Constant to 500 Mc 
Dissipation Factor to 100 Mc 


with this NEW gk 


Dielectric Sample Holder 


The precise measurement of dielectric constant and dissi- 
tion factor over a wide range of frequencies is becoming of 
increasing importance to users and manufacturers of insulating 
materials. As the electrical industry makes more use of the 
higher frequencies, solid materials with increasingly lower losses 
will be needed. For example, a 2% difference in dielectric con- 
stant of a plastic support in coaxial connectors can make the dif- 
ference between success and failure in the design of units with 
low voltage-standing-wave ratios. 

The new dielectric sample holder is a precision capacitor 
with a movable top electrode specifically designed for the accu- 
rate measurement of solid dielectric properties. This instrument 
can be used with bridges, susceptance variation circuits and 
slotted lines to make accurate measurements of dielectric con- 
stant and dissipation factor of samples placed between the 
sample-holder electrodes. 


The General Radio Dielectric Sample Holder, used with the 


Type 1690-A Dielectric Sample Holder — $395 
Abridged Specifications 
— Dissipation factor measurements to 100 Mc; 
dielectric constant to 500 Mc. 

SPECIFICATIONS — agree with ASTM D-150 Standards. 

ELECTRODES — 2 inches in diameter — optically flat 
surfaces within a few wavelengths. 

AUTOMATIC DISENGAGING — precision-ground micro- 
meter screw drives movable electrode — spring-loaded 
drive automatically disengages when top electrode 
seats on sample. 

MICROMETER VERNIER — capacitance readings can be 
made to within 0.004 wus ; makes possible great accu- 
racy in susceplance variation measurements. 


Type 716-C Capacitance Bridge, is an ideal combination for pre- 
cise dielectric measurements at lower frequencies. 


The Type 716-C Bridge uses a Schering bridge circuit, 
widely accepted for measurements of dissipation factor and ca- 
pacitance; the dielectric constant can be determined readily 
from knowledge of the capacitance presented by the material in 
the sample holder. 


In making measurements yA this bridge and dielectric 
sample holder, it is merely necessary to balance the bridge with 
the sample holder and specimen in the unknown arm of the 
bridge. The sample is then removed and the top plate of the 
sample holder lowered by turning the micrometer knob until 
balance is reestablished. The dielectric constant and dissipation 
factor are readily calculated from the two settings of the sample 
holder micrometer and the two readings of the dissipation factor 
dial on the bridge. 


Type 716-C Capacitance Bridge —- $500 


Abridged Specifications 


FREQUENCY RANGE —— operating frequencies between 30 
cycles and 300 ke. (The new Type 716-CS Capaci- 
tance Bridge permits measurements from 1 to 3 Mc) 


ACCURACY — dielectric constant measurements can be 
made within 2%, with the Type 1690 sample holder. 
Loss measurements on materials with dissipation 
factors as low as 0002 can be made with an accuracy 
of *.00005. Accuracy of measurements of material 
with higher dissipation factor approaches *2%. 


SHIELDING — bridge arms, dissipation factor capacitors 
and shielded transformer are all fully shielded. 


GENERAL RADIO Company 


275 Massachusetts Avenue, paveeeengg 39, Massachusetts 


90 West Street NEW YORK 6 
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IN SMALL, 
COMPACT SPACE 


Install 


On processes requiring a heavy, steady supply 
of direct current, I-T-E Mechanical Rectifiers 
yield big dividends. Not only do they give 
you more d-c for the power you buy (96°; 
efficiency from a-c line to d-c bus) but you 
also get more power per cubic foot — high 
capacity in small space. 


SAVE SPACE 


Simplicity of design plus unified arrangement 
of steel enclosures assures most economical 
use of floor space. The 10,000 ampere I-T-E 
Mechanical Rectifier pictured here requires a 
total floor area of only 160 square feet includ- 
ing operating aisle. A 5,000 ampere installation 
requires only 120 square feet including aisle. 
Ceiling need be no higher than 12 feet. 

Power transformers are normally located 
outdoors and throat-connected to the Rectifier 
cubicle through an outside wall. Overall dimen- 
sions vary with KVA and ratio of the trans- 
former. A 1000 KVA transformer nominally 
occupies 35 square feet. 

The primary a-c circuit breaker which feeds 
the transformer forms part of the Rectifier 


I-T-E MECHANICAL RECTIFIERS 


installation, but is ordinarily included in a 
line-up of HV switchgear at some convenient 
remote point. A 5 KV cireuit breaker, 100,000 
KVA interrupting capacity, 1200 amperes 
continuous rating (draw-out construction), 
occupies 10 square feet of floor space. 


SAVE ON BUILDING COSTS 


The compact Mechani¢al Rectifier installa- 
tion is light in weight. It requires no special 
floors, foundations, or high ceilings—no base- 
ment or trenching for buses. The Rectifier 
stands just 9 feet tall—ineluding overhead bus 
—on an ordinary level floor, 


SAVE ON INSTALLATION COSTS 


Factory assembled, wired, and tested, the 
I-T-E Mechanical Rectifier is delivered as a 
packaged unit—ready to install. No special 
equipment or crane facilities are needed. Just 
unload components, skid enclosures into posi- 
tion, wheel truck-mounted elements into 
cubicles, connect . . . and the Rectifier is ready 
to deliver long, dependable service. 


RECTIFY AC TO DC WITH 967% EFFICIENCY 
\ 
\ 
| 


RECTIFIER AND SWITCHGEAR 
A-C SWITCHGEAR POWER SUPPLY TRANSFORMER CONTROL COMPARTMENTS 
INCLUDING COMMUTATING REACTORS 


FROM A-C LINE TO D-C_ 


A complete I-T-E Mechanical Rectifier includes: primary a-c 
circuit breaker, transformer, commutating reactor, contact mech- 
anism, d-c switchgear, and associated instruments and controls. 


Incoming alternating current is fed through primary circuit 
breaker (1) into the combined transformer and commutating reactor 
(2), to the contact mechanism (3), where it is converted to 
direct current. 


The direct current then travels across the overhead bus (4), 
through d-c switchgear (5) to feed the load. 


CAPACITY RANGE 


Standard ratings for unit installations are: 3000, 4000, 5000, 
6000, 7000, 8000, 9000, and 10,000 amperes. Any additional desired 
capacity may be obtained by paralleling units of suitable ratings. 

Output voltage may be any voltage between 50 and 400 volts d-c. 


Common primary voltages are: 2300 volts; 4160 volts; 13,800 
volts; and 23,000 volts; three-phase, 60-cycle, a-c. 


GET THE COMPLETE STORY 


If you’re planning new or expanded power conversion facilities, it 
will pay you to investigate the advantages of I-T-E Mechanical 
Rectifiers. You get maximum efficiency—in minimum space. You 
save all along the line. 


For complete information, get in touch with your local I-T-E rep- 
resentative without delay. Or, send for illustrated Bulletin 5106 today. 


MECHANICAL RECTIFIERS 


I-T-E CIRCUIT BREAKER COMPANY 

Rectifier Division 

19TH AND HAMILTON STREETS, PHILADELPHIA 30, PENNSYLVANIA 

Canadian Mfg. and Sales: Eastern Power Devices, Ltd., Toronto + Export Sales: Philips Export Corp., N.Y. 17, N.Y. 
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PUMPS 


Here are chemical 


SNAP-ON GLAND COVER 
of hard molded synthetic rubber 
guards against acid spray. 


OPEN IMPELLER 


HEAVY-DUTY 
has straight side walls vv 


for easy repair and GREASE LUBRICATION 
remachining in your of bearings through DOUBLE ROW 
shop. /- cage ring. BJ Mechani- tock ‘ae THRUST BEARING 
cal Seal available. 


SINGLE ROW 
RADIAL BEARING AJDUSTING SLEEVE 
f high tensile 
IMPELLER 
keyed to shaft DOUBLE PROTECTION aluminum bronze. 
ond FOR 
y two heavy ... synthetic rubber 
jam nuts deflector and stain- a 
less steel labyrinth. 
CATCH BASIN 
integral part of 


pump case. 


@ Quick and easy dismantling for inspection and repair 
without disturbing piping or driver. 


@ All parts interchangeable except pump case and im- 


You’ve asked for them... ller. Four different pump sizes can be used on one 


asic stuffingbox and bearing bracket assembly. 


H @ Corrosion-resistant catch basin—integral part of pum 
now BJ introduces these 


case—guards bearing bracket and base plate from 
special construction features! @ Adjusting sleeve permits compensation for impeller 
wear—allows easy adjustment without dismantling. 
@ Grease lubrication gives bearings greater protection 
against acid fumes. Deflector and labyrinth provide 
double protection against liquid entrance. 


@ Cored passages through impeller web keep stuffingbox 
under suction pressure. 


June 1952—Curemicat ENGINEERING 


Nv W 
| 
Ch 
we 
| 
28 
— 


pumps engineered to your demands... 


You—the chemical pump user—dictated the design of these new 

BJ Chemical Pumps. Before Byron Jackson engineered these new 

BJ] models, chemical pump usérs were asked what features were wanted most. 
Now these improved features are yours in the new BJ Chemical Pumps. 

Four pump sizes are available (1”, 1", 2” and 3”) with 

capacities to 450 gpm and heads to 100 feet. 


BJ Mechanical Seal also available for 
protection against leakage. BJ's Type 
“A” Mechanical Seal is designed especially 
for the particular demands of chemical 
pumping. It replaces the packing and pro- 
vides positive protection against leakage to 
the bearings or contamination of the pumped 
liquid. All major parts of this BJ-designed 
seal are effectively isolated from contact with 
pumped liquid. Available as special construc- 
tion, the BJ Mechanical Seal will save you 
maintenance time and money by eliminating 
frequent repacking. 


YOU BENEFIT FROM MAXIMUM 
INTERCHANGEABILITY OF PARTS! 


All parts except pump case and impeller are 
completely interchangeable. Four different 
size BJ Chemical Pumps fit one basic assem- 
bly! This means that only a few spare parts 
are needed to service a wide range of pumps. 


BJ makes a complete line of centrifugal 
on these new pumps, write 


BJ Chemical Pump Dept. 5. Byron Jackson Co. 


Since 1872 
P. 0. Bex 2017 Terminal Annex, Les Angeles 54, Calif. 


OFFICES IN PRINCIPAL CITIES 
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Silverstreck Silent Choin does 
the job with o single strand — 
eliminating the dangers that 
come wilh one or more belts in 


High-speed, high-hp power transmission 
is an old story for 
Silverstreak Silent Chain Drives 


Pull” is distributed equally across Silver- 
streak Silent Chain. No possibility of uneven 


@ group carrying more thon 
their shore of the load 


* 


running—slapping 


Husky Silverstreak meto! link 
@nstruction combines the abil 
Wy to carry heavy overloads 
with the resilience that really 
@bsorbs shock. 


ES, for many years Link-Belt Silverstreak Silent Chain has 

been the accepted solution for the toughest transmission 
problems. These time-proven drives stand up under long 
years of high-speed, high-hp service . . . maintain their efh 
ciency (over 98° ) with virtually no attention. 

Check the Silverstreak advantages shown here. See for your- 
self why so many concerns that must combine top transmission 
ethciency with unfailing dependability—standardize on Link- 
Belt Silverstreak Silent Chain Drives 


LINK{@}BELT 


SILVERSTREAK SILENT CHAIN DRIVES 


Silverstreok Silent Chain doesn't rely on ten 
sion to get pulling power —choin meshes 
with teeth—gives POSITIVE drive—no chance 
for slip. 


For 12 years, six 100-hp, 4700 f.p.m. individual Link-Belt 
Silverstreak Silent Chain and two-speed Herringbone 
Gear Drives at the Miami Daily News have served 
effectively, maintaining accurate register with minimum 
maintenance 


LINK -BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, Minneapolis $, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8, Springs (South Africa), Sydney (Australia). Ofhces, Factory Branch Stores and Distributors in Principal Cities oot 
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You can’t stop corrosion with ordinary paints... 


it takes BITUMASTIC COATINGS! 


CORROSION can’t be stopped by ordi- 
nary paints or conventional protective 
coatings. They can’t protect surfaces 
against the ravages of rust for any ap- 
preciable length of time. 

But Bitumastic Coatings can! 


FIRST—Unlike maintenance paints, 
Bitumastic® Protective Coatings are 
specially formulated from a base* of 
coal-tar pitch that is, for all practical 
purposes, impervious to water. When 
you keep moisture away from an ex- 
posed surface, you stop corrosion. 


SECOND—Bitumastic Coatings provide 


y an \ 
| KOPPERS 


an extra-tough, extra-thick barrier 
against corrosive elements—a_ barrier 
that is impenetrable. These coatings 
provide up to 8 times the film thickness 
of conventional paint coatings. 


THIRD—Bitumastic Coatings stop cor- 


rosion caused by moisture—acid fumes 
—alkaline fumes—corrosive soil—salt 
air—heat. 

There ore 6 Koppers Coatings—formulated to 
control corrosion of metal and deterioration of con- 
crete. Use the coupon for full information. 


*Hi-Heat Gray contains a metallic base. 
-——————————- SEND FOR SET OF FREE BOOKLETS! ——————————- 


Koppers Company, Inc., Tar Products Division 


Dept. 659-T, Pittsburgh 19, Pa. 


Please send me, without charge or ob! 


your b 


Name. 


City. 


. Zone 


on corrosion prevention. 


s 


BITUMASTI( Protective coarines 


SOLD THROUGH 
INDUSTRIAL 
DISTRIBUTORS 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 659-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA, 
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Whether Mine.. 


ALLIS-CHALMERS MERCURY ARC RECTIFIERS WITH 
EXCLUSIVE DESIGN FEATURES CAN SUPPLY YOUR DC NEEDS 


OUTSIDE view of one of five Allis-Chalmers rectifier substations serving INSIDE is the “dead front,” factory 
the haulage system of a coal mining operation. Transmission line enters packaged, 500 kw, 275 volt de, sealed 
building at right, de leaves at left. Entire substation can be moved as tube rectifier. Compartments are (L to 
coal seams are exhausted, leaving only concrete slab behind. R): for rectifier tubes, firing and auxil- 

iary control, de cathode breaker. 


PUMP evacuated rectifiers are 
applied in heavy duty service from 
750 kw up. The 3400 kw, 500 volt 
unit seen here operates in parallel with 
steam turbine driven de generators in 
electrolytic reduction of metal. 


SIDE view of pump evacuated e 
rectifier at left, showing the cen- 

tralized placement of auxiliaries — 
exclusively Allis-Chalmers. Both evacu- 
ation equipment and heat exchanger 


are accessibly placed at one end. 


ALLIS-CHALMERS 


Allis-Chalmers Engineers Introduced Mercury Arc Rectifiers to U.S. Industry 
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HEREVER DC IS NEEDED, from the mine to the 
mill, from the Elevated to the elevator, Allis- 
Chalmers rectifiers are quietly working away. 

They combine the high efficiency, low maintenance 
characteristics of the mercury arc rectifier with exclu- 
sive A-C refinements in design and construction. 

Factory packaged, light in weight, and requiring no 
special foundation, they can be placed right at the load 
center to cut dc feeder losses. Conversion efficiency is 
higher at all loads with large power savings during 
light load periods. 

And in addition, only from Allis-Chalmers can you 
get rectifiers with these exclusive design refinements: 


EXCLUSIVE ALLIS-CHALMERS FEATURES 
@ Fixed excitation anode — doesn't contact mercury 
and is independent of level, turbulence or impurities . . . 
requiring no adjustment, maintenance or replacement. 


@ Continuous excitation — pilot arc always present, 
eliminating need for continuous and synchronized re- 
ignition. Rectifier will ride through severe ac voltage 
MODERN Allis-Chal- disturbances. 

mers design sealed [aa oie } @ Grid phase control — in cooler and cleaner region 


located near anode, where ion density is lowest. 
@ Internal cooling system — high heat transfer with 


tube units are sup- [aan ~~ ahd seamless tube cooling coil located within the rectifier. 
plied in ratings from Ta @ Arcover-free tank — eliminates danger of arcing: 


200 to 1000 kw. ORE : over to tank by insulating entire arc path. 


®@ Enamelled anode seals — multi-layer fused vit- 
reous construction provides high-strength seal, unaf- 
fected by thermal variation. 

All these design advances are obtainable only from 
Allis-Chalmers. When you consider mercury arc recti- 
fiers in your expansion or modernization planning, 
consider Allis-Chalmers. 

For help with rectifier application and a fuller 
explanation of exclusive superior features, call your 
nearest A-C office or write to Allis-Chalmers, Milwau- 
kee 1, Wisconsin, A-3681 


Compact and light weight 

special foundation * Push 

‘burton with no synchronizing 

Gperation with high power factor 

Enahighconversion efficiency* High 

Imm ity to freq 

No moving parts, contributing to low main- 

No attendance needed during operation * Re- 
fumes Simple construction with long life. 
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Now...A Complete NEW LINE 


of Protective Clothing... 
PROTECTIVE 
CLOTHING 


4 4 


Here's top quality, “strength without bulk” protection against 


abrasion, acids, alkalis, greases, oils and salt water! It's the compan- 


ion line in coats, suits, jackets, pants, hats and hoods to AO’s new 
line of Neoprene Latex aprons. The man who works in these garments 
will appreciate their working ease and comfort — the man who pays 
for them will like their cost-cutting durability! Your nearest AO 
Safety Products Representative can supply you with this new clothing 


in yellow or black. 
QUICK FACTS 
SATURATION-COATED FOR LONG LIFE 


Five — of 100% neoprene latex thoroughly impregnate 
and coat the fabric —plus two coats on the outside after sewing. You 
get a garment that won't peel, blister or crack! 


LIGHTWEIGHT — CONTAINS NO LOADERS 
Comfort and lightness result from the absence of “loaders” — 
materials which make a garment stiffer, heavier, bulkier. 


MORE FLEXIBLE — UNAFFECTED BY HEAT OR COLD 
AO Neoprene Latex remains flexible in extreme cold — does not 
become sticky in hot weather. 


EASIER TO CLEAN 
Takes laundering, dry cleaning or scrubbing without injury to 
fabric. Petroleum solvent may be used. 


WORK-STYLED FOR GOOD FIT 
All garments are generously cut for free action. Inter-locked seams. 
Extra heavy stitching. Fasteners securely anchored. 


901 — ¥% Length Coat 913 Pants ond 922 Hat 901! One Piece Suit and 
902 — Suit Jacket and 921 Hood 
Pants 
10's Industrial Vision Program increases pro- 
duction, decreases accidents. Write today for 
free booklet “Improved Industrial Vision.” 


SOUTHBRIDGE, MASSACHUSETTS + BRANCHES IN PRINCIPAL CITIES 
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Plant Protection, MILLION TIMES OVER 


More than five million Nordstrom valves have been installed in gas, 
petroleum, chemical and other industrial flow lines. Each one is a little 
additional insurance, an extra unit of plant protection. 

The record is their best reference. 


Rockwell Built 
Nordstrom Valves 


LUBRICANT SEALED TO KEEP UPKEEP DOWN 
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Find 
Nordstrom 


Valves 
ANYWHERE... 


Everywhere 


FIELD SERVICES 


New design Christmas tree in 
Louisiana oil fields, built 
with Nordstrom 5,000 lb 
Hypreseal valves, is typical of 
Nordstrom field applications. 
This dual completion tree 
stands on well, producing 
from two depths. 


PROCESS LINES 


In a single process plant 
you'll likely find a dozen 
different types of Nordstrom 
valves. There is a proper 
Nordstrom valve for nearly 
any process service. 

Nordat rom valves in lines 
shown here are teamed with 
Rockwell-built Edward 
forged steel valves. 


Anywhere... EVERYWHERE 


In gas, petroleum, chemical and general industrial 
service . . . there’s a Nordstrom Valve to do the job. 

Rockwell Manufacturing Company, 
400 N. Lexington Ave., Pittsburgh 8, Pa. 


Rockwell Built 
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BOOSTER for 
PITTSBURGH 


he Pratt Compressing Station of the Equitable 
Gas Company will increase the flow of natural gas to 
the Pittsburgh area during periods of high demand. 


Pressure is boosted; gas from a local field is compressed 
and delivered to the system; and gas compressed and 
stored underground during low periods is released as 
needed. 


Stone & Webster Engineering Corporation was retained — 
This project, consisting of compressing station and a 


of the Pratt Station. achydration unit, has a capac ity of 52 million standard 


for the design, and supervision of construction 


cubic feet per day. 


STONE & WEBSTER ENGINEERING CORPORATION 


BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS (GREAT BRITAIN) LTD. 


Pratt Compressing Station, Waynesburg, Pa. 
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BETHLEHEM AT BEAUMONT 
Serves the Oil and Gas Industry 


raph 


umont 


litlerent types of 


batters bear 


the Beaumont Yard to make possi 


SHIP REPAIR YARDS 
Boston Harbor New York Harbor 
Baltimore Harbor Beaumont, Texas 
Los Angeles Harbor 

SHIPBUILDING YARDS 
Quincy, Mass. Staten Island, N. Y. 
Sparrows Point, Md. Beaumont, Texas 
Terminal Island, Calif. San Francisco, Calif. 


San Francisco Harbor 


ble more efficient exploitation of off shore oil and 


fields 1 he 


three Beaumont built oil barges 
were ck signed to provide il tr 
tation of petroleum and its products. The Lib 
erty ship and naval craft in the background are 


| Not shown are 


undergoing the vard’'s 
15,000-ton 


repairs 
excellent facilities, including 
dock, for repairing tankers and other commercial 
ind naval vessels 


ve s, this ph rte 


of how Bethlehem’s Beaumont Yard serves 


iph tells a story... the story 


the oil and gas industry. 


SHIPBUILDERS SHIP REPAIRERS 


BETHLEHEM STEEL COMPANY 
Stetston 


General Offices: 25 Broadway, New York 4, N. Y. 


On the Pacific Coast shipbuilding and ship repaing are performed by 
the Shipbuilding Division of Bethiehem Pacific Coast Stee! Corporation 


» 
y 
Che shows only a section of 
Bethlechem’s Yard, but it indicates 
phric ly wh this combination shipbuilding Deper 
w unit is regarded as one of the , 
most p cin the nation [ 
craft. Three of these twpes, 
compressor barge 
developed 
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FATTY ACID 
DISTILLATION 


These stills have been fabricated along with other 
process components at the Carteret, N. J. shops of 
Foster Wheeler for export to Montevideo, Uruguay 
and Santos, Brazil where plants for the distillation 
of fatty acids are being erected by the company. 
Both plants are based on a design which proved 
highly effective in connection with other Foster 
Wheeler installations now producing upwards of 
150,000,000 pounds of fatty acids per year. 
Foster Wheeler, with its complete engineering 


and construction services, is uniquely equipped to 
provide the overall responsibility for far-flung pra 
ects of this nature. : 


FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, 


FOSTER WHEELER 
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FEED DRY ADDITIVES 
AT LOW RATES... 


ADVANTAGES 
Integral hopper holds two bags or an entire 125 


Ib. drum of dry material. When required, feed- 
er can be furnished with 5 cu. ft. round hopper. 
Low filling height of approximately 36 in. 
Dust-free filling saves valuable materials . . . sim- 
plifies plant housekeeping. 
Accurate measurement with lorge feeding ori- 
fice which prevents stoppage by small lumps. 
Automatically lubricated driving mechan- 
ism. 

Percentage adjustment with rate of feed scale 
graduated 0 to 100. 

Uniform rate of feed controlled by variable 
speed drive. 

Positive hopper agitator prevents packing of 
material in hopper. 


Dosage check by means of weighing scales. 


improve process control by providing greater 
accuracy of dry material feed. 


The Model 51 Omega Disc Feeder has a 
maximum feeding capacity of 10 cu. ft. per hr. 
Write us about your continuous processing and 
blending problems. We will gladly show you 


Modern processing systems demand the ex- 
tremely accurate feeding of dry additives pro- 
vided by Omega Disc Feeders. Now, even the 
feeding of a few ounces to a few pounds of dry 
material per hour can be as closely regulated 
as the rest of your automatic processing systems. 


This is a complete “packaged” system. In- 
stall it; load it; set it; and forget it. Like other 
Omega feeding and blending systems, Omega 
Disc Feeders are designed to eliminate costly 
manual operations and to save money and 


how the various models of Omega Disc Feeders 
and other equipment can be adapted to your 
own particular needs. Omega Machine Com- 
pany (Division of Builders Iron Foundry), 
369 Harris Ave., Providence 1, Rhode Island. 


THE LAST WORD IN FEEDERS 


Omega manufactures a complete line of volumetric and gravimetric 
feeders for dry materials and for gravity feeding of liquids and solutions. 
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KREELON 4D 
4% SOLN 


waTeR 


DETERGENT 6 
4% SOLN 


DETERGENT 
4% SOLN 


Tests give two-way proof of Wyandotte 
KREELON solubility: 


BULLETIN 
BOARD 


Dicol*: 
This mixture of diglycols, pre 
dominantly diethylene glycol, has 
shown outstanding efficiency in 
plasticizing ond humectant appli 
cations . . plus up to 20% 
savings! Write for samples, dota 


Soda Ash, Caustic: 


Supply of these basic chemicals is 
odequote for the present; and 
we're increasing production to 
meet the exponding needs of 
industry 


Purecal: 


Recent advances in GR-S com 
ding end processing, using 
this whitest pigment extender 
known (Wyondotte’s precipitated 
colcium corbonete), warrant cost 
comparison with cheapest natural 
rubber formulas. Other profit 
able applications: paint, paper, ink 
manufacture. 
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In this solubility-comparison test 
(bottles, above) using a 4°% solu- 
tion of Kreeton and competitive 
detergents (25°C.), KreeLon’s 
superior solubility is outstanding. 
Observe Kreevon’s freedom from 
insoluble impurities. As much as 
25% of some competitive deter- 
gents is lost as insoluble material. 
Kreevon delivers full effectiveness! 

And a look at the graph shows 
the amazing solubility of KreeLon* 
through the indicated temperature 
range. At 75°C., it is soluble to the 
extent of 170 by weight . . . per- 
mits concentrated stock solutions! 

Many applications 

In industrial, maintenance, laun- 
dry, or household cleaners, and in 
the paper or textile industry, this 


high solubility of Wyanporte 
KREELON is advantageous. It goes 
to work immediately, giving you 
better cleaning and faster, more 
effective wetting at less cost. 
Newly improved Kreeton has 
other benefits, too. Send for 24- 
page Kreeton booklet! And for 
data on other Wyandotte chemicals, 
or samples, write — Wyandotte 
Chemicals Corporation, Wyan- 
dotte, Michigan. Offices in Prinei- 
pal Cities. 


*REG. U.S. PAT. OFF 


yandotte 
CHEMICALS 


Re 
‘ Dependable Source for Chemical Raw Materials e-: 
4% SOLN 4% SOLN 
itm 
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SPEED ADVANCEMENT 


Aldrich did it with Direct Flow Pumps 


Not too long ago, 150 rpm was considered 
high speed operation for reciprocating pumps. 
But today—as a result of improved design and 
stronger metals—Aldrich Direct Flow Pumps 
are operating efficiently at or over speeds of 500 
rpm for the 3”, 360 rpm for the 5", and 300 rpm 
for the 6” stroke unit. This increase in speed 
means simply this: 


You get more work—greater pressure and 
volume—out of a smaller pump. You invest in a 
lighter, lower cost unit... a pump with a 


sectionalized fluid-end that’s extremely easy to 
maintain and which can be made of stainless 
steel, bronze, Monel or other special material, 
as desired. 


Applications include handling of caustic solu- 
tions, fatty acids, nitric acid, acetic acid, aqua 
ammonia, anhydrous ammonia, also liquids en- 
countered in petroleum refining, petro-chemical 
and other industries. 


Request Data Sheets on 3", 5", or 6” Stroke 
Pumps for complete information. 


THE 


3 GORDON STREET 


Bolivar, . 
Jacksonville . 
San Francisco 


Boston . 
Los Angeles 


PUMP COMPANY | 


ALLENTOWN, 


PENNSYLVANIA 


Cincinnati . Cleveland . 
. Philadelphia . 
Tulsa 


Denver . 
Pittsburgh 


lors of the 
Direc How Sump 


Detroit 


Portiand, Ore. 
Export Dept.: 751 Drexel Building, Phila. 6, Pa. 
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Crush or 
Granulate 

to Fine, Even 
Sizes without 
Excess Dust... 


Cross section view illus- 
trating the crushing action 


CLIP AND MAIL COUPON TODAY 


Sturtevant Mill Company 

100-A Clayton Street 

Boston 22, Massachusetts 
Gentlemen: 
Please send me catalog describing 
your Rotary Fine Crushers. I am inter- 
ested in crushing. 


These rugged crushers speed output of fines, cut reduction 
costs. Desired fineness is quickly obtained by regulating 
hand wheel. “Open-door” accessibility permits fast, easy 
cleaning. They crush fine . . . crush fast and do not clog. 
Available in output capacities from 1 to 30 tons-per-hour. 
Write for catalog. 


STURTEVANT MILL COMPANY 
100-A CLAYTON STREET, BOSTON 22, MASSACHUSETTS 


Designers ond Monvufocturers of CRUSHERS GRINDERS SEPARATORS CONVEYORS 
MECHANICAL DENS ond EXCAVATORS ® ELEVATORS © MIXERS 


Name 
Street 


City & State 


Firm 
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TIMES LONGER LIFE 
FOR EQUIPMENT ON H.SO, JOBS” 
report users of Carpenter 
STAINLESS NO. 20... 


In sulphonation or other processes which cause 
the formation of sulphuric, formic, acetic and 
other highly corrosive agents, Carpenter Stain- 
less No. 20 is increasing equipment life from 
two to twenty times. 


Where an essential process must keep going, 
with minimum interruption for equipment 
maintenance or replacement, this relatively new 
wrought Stainless Steel may be your answer. 


Similar in analysis to “Durimet 20’, Carpenter 
Stainless No. 20 is produced in the forms of 
tubing, pipe, sheet and plate. Bar stock, wire 
and strip are produced by the Carpenter mill 
at Reading, Pa. 


Fractionating tower parts can stay on the job longer 
without replacement when they are made from Carpenter 
Stainless No. 20. 


New 16-Page Book 
of Technical Data 


For complete information on No. 20 and 
the jobs it can do, write us a note on your 
company letterhead and ask for the new 
Carpenter Stainless No. 20 book. If you 
now have a typewritten bulletin about No. 
20, replace it with this new book. 


Immersion heating unit with a sheath of Carpenter Stain- 
less Tubing No. 20 stands up under almost continuous 


attack by sulphuric, nitric, formic and other acids. THE CARPENTER STEEL CO. 
Alloy Tube Division * Union, N. J. 


Export Department: The Carpenter Steel Co. 
er Reading, Pa.—"“CARSTEELCO” 


STAINLESS NO. 20 


Licensed under patents of The Duriron Co., Inc. 
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Remarkable flexibility of design 
and manufacture makes A. O. 
Smith MULTILAYER Heat Exchangers 
adaptable to a wide range of high- 
pressure services. 


MULTI-LAYER Heat Exchanger 
shells are built up from concentric 
layers of relatively thin steel plate 
progressively wrapped, tightened 
and welded together around an 
inner pressure-tight cylinder. 


Wrapping tension and weld shrink- 
age develop desirable compres- 
sion in the inner layers of the shell 
during manufacture. This results 
in more equalized loading of all 
portions of the heat exchanger 
wall under working pressure. 
Thus, the full calculated strength 
of the steel is more completely 
utilized. 


End closures to suit any operating 
condition are designed by engi- 


neers who draw on accumulated 
A. O. Smith experience in manu- 
facturing more than 6,000 MULT 
LAYER vessels of various types and 
for pressures up to 10,000 p.s.i. 


Where corrosion is a problem, only 
the inner shell need be made of 
corrosion-resistant materials. The 
load-bearing portion of the vessel 
wall—since it is not in contact 
with corrodents—can be manufac- 
tured of more economical and 
readily weldable steel plate. 


This feature, alone, frequently ef- 
fects substantial savings over the 
cost of solid alloy construction 
and is especially advantageous dur- 
ing the current restrictions on use 
of certain alloy materials. 


Call upon A. ©. Smith for assistance 
on your heat exchanger problems. 
Write the nearest office or use the 
handy coupon. 


Chicago 4 - Cleveland 15 - Dallas 2 + Denver 2 + Houston 2 + Los Angeles 22 
Midland 5, Texas - New Orleans 12 + New York 17 + Pittsburgh 19 
Sen Francisco 4 + Seattle 1 + Tulsa 3 +» Washington 6, D.C. 
International Division: Box 2023, Milwaukee 1 
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MULTI-LAYER Heat Exchanger for an ammonia 
plant. The shell, designed for $150 psi working 
pressure, is 23 inches and 14% inches in di- 
ameter with wall thickness of 4% inches and 3 
inches, respectively. 


Heat Exchanger tube bundle for the above is 
designed to take advantage of low differential 
operating conditions withie an exchanger de- 
signed for $150 psi chemical process. 


MULTI-LAYER shell courses showing wall of con- 
centric layers of steel plate. End at right has 
weeevias completed; at left, machined and 
scarted for welding to next course or closure. 


A. O. Smith Corporation 
Dept. CE-652, Milwaukee 1, Wis. 


Without obligation, send me bulletins and in- 
formation on your MULT-LAYER Heat Exchangers 
and their construction features. 


Name 
Address 
Firm__ 


City 


a 
High Pressure Specifications 
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Industries served 
by VU Boilers 


Aircraft 

Asphalt 
Automobile 
Breweries 
Building Materials 
Carpet 
Cellophane 
Cement 

Chemical 

Coal Mining 

Coke 

Cold Storage 
Dairy 

Department Stores 
Distilling 
Explosives 
Electrical Equipment 
Electric Power 


In industry after industry, you'll find leading companies are setting 
the pace for efficient, reliable steam production with C-E Vertical- 
Unit Boilers. 


The Chemical Industry is a typical example. For VU Boilers 
have been purchased by most of the major manufacturers in this 
industry, including such nationally-known leaders as those shown 
in the list below. 


Furthermore, chemical manufacturers, both large and small, 
have proved their satisfaction with Vertical-Unit Boilers by buying 


vese Sveseste them again and again. In 1951, for example, more than 60 per cent 
Foundries 
Gos Works of the VU capacity ordered by chemical companies represented 
Gelatine repeat order business. One leading manufacturer, in fact, has pur- 
Glass chased twenty-seven units during the past twelve years — eleven of 
Hosiery them in 1951! 
sar 8s st You can profit from the experience of the Chemical Industry — 
Sonediion as from any industry where steam for power or process is of major 
Leather importance. If you use steam, investigate the lower steam costs you 
Linoleum can get through the advanced design ...sound construction... 
locomotive proved reliability of VU Boilers. They are available in capacities 
Lumber to fit your needs—from 10,000 to 350,000 pounds of steam per hour. 
Machinery 
Metal Producing 
Mining 
on actos Typical List of Chemical Companies that have purchased 
Paint . 
Paper VU Boilers for one or more plants 
Public Utilities 
Radio Air Reduction Co., Inc. Hercules Powder Co. 
Railways 
tuitaneation Allied Chemical & Dye Corp. Merck & Co., Inc. 
Rubber Atlas Powder Co. National Distillers Chemical Co. 
Schooks Carbide & Carbon Chemical Corp. Pennsylvania Salt Mfg. Co. 
Sewage Plants Colgate-Palmolive-Peet Co. Pittsburgh Coke & Chemical Co. 
Shipbuilding Diamond Alkali Co. Charles Pfizer & Co. 
Sugar E. |. du Pont de Nemours & Co., Inc Shell Chemical Co. 
Textile B. F. Goodrich Chemical Co. U. S. Industrial Chemicals Co 
Tobacco 


U. S. Government 


COMBUSTION ENGINEERING— 
SUPERHEATER, INC. 


200 Madison Avenue e@ New York 16, N. Y. 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL 
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15,000 tb of steom per hr at 250 psi ond — 
) F. VU-10 capacities range from 10,000 


| 
WEATERS 


| 
_ using C-E Raymond Bow! Mills. The capacity | ~ 
400 psi — steam temperature is 600 F. 
Southern plant. This unit is fired by cool, | 
charge type). Capacity of this boiler is 150,- Nib 
OSYSTEMS AND STOKERS, ALSO MEAT ESS | 
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reduces 
water coment to 


Only by processing under vacuum at low 
temperature can heat-sensitive materials 

be dried without destroying all or part of their 
desired properties. 


Hooker Electrochemical Company, Niagara Falls, 
N.Y., makes a highly heat-sensitive chemical 
product, first produced in a semi-liquid state with 
35% moisture content. The material is uniformly 
dried in large batches of three or four tons to 0.1% in 
Stokes Rotary Vacuum Dryers. Vacuum of 114" 

Hg. Abs. is maintained from 8 to 12 hours. 

Weight of the material is reduced from 62 to 52 
pounds per cubic foot. Properties of the 

materia] remain unchanged. 


Fast, thorough, economical drying of many products 
in large batches, with a minimum of labor, is 
characteristic of rotary vacuum drying. 

Water or other solvents are dried from wetted solids 
at temperatures as low as 100° F. Solvents are 
recovered at 99%, or better, which often pays for 

the equipment in as little as six months. 


Stokes is the only manufacturer of complete 
vacuum processing systems. Stokes Advisory 
Stokes Rotary Vacuum Dryer at Hooker Electrochemical Co . Niagara Falls, N. Y. Service and testing facilities aregavailable 

_ on a confidential basis to help 

manufacturers plan for profitable 

production by Vacuum Drying or other 
vacuum processing operations. 


@Send for a copy of this new 
page brochure, “Vacuum 
Drying’, which describes the 
uses of vacuum drying and the 
Wide range of processes and 
@quipment by which materials STOKES MAKES 
are dried under vacuum. 


F. J. STOKES MACHINE COMPANY, 5520 TABOR ROAD, PHILADELPHIA 20, PA. 
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Pharmaceutical Equipment, 
Vacuum Processing Equipment, 
High Vacuum Pumps and Gages, 
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AIRVEYOR 


AIRVETOR 
RECEIVER 


UNLOADING 
PEBBLE Live 


Pre-planning means 
a more efficient installation 


START FROM SCRATCH 


When you handle dry pulverized and granular materials, the sensible, economical, and 
most satisfactory plan of selecting a pneumatic conveying system is to “Start from scratch” 
++. make your selection while the plant is still in the planning stage. Pneumatic conveyors 
permit economy and convenience in location of buildings and production equipment 
without the restrictions or straight-line limitations of mechanical conveyors. 


Fuller Engineers have years of experience in their field. They'll survey your plans, 
make a close study of local conditions and the materials to be handled. Then—they’ll 
make their recommendation from one of the four Fuller time-and service-proved systems, 
at no obligation to you. 


And—because each installation has peculiar requirements of its own—their recom- 
mendation will be the right one for the job—the system that will handle your materials 
in the most efficient and economical way. Shown here is the Airveyor, used successfully 
for unloading dry pulverized, crushed, granular materials from shipping units, and for 
conveying to and from storage. It is economical, safe, thoroughly dependable. 


Fuller has specialized in pneumatic conveying systems and knows from experience 
that the most successful, the most economical, and the most trouble-free installations 
are engineered and built along with the plant, with individual requirements in mind. 
Call on Fuller when planning a new plant or modernizing an old one; you'll be sure of a 
conveying system that meets your requirements in every detail. 


Caney, 


| 


FULLER COMPANY, Cateseuque, Pe. 
Chicago 3—120 So. LaSalle St. 
San Francisco 4—420 Chancery Bidg. 
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WE HAVE 
BEEN ASKED: 


What's the best way to 
minimize heat loss 


in a viscous fluid line? 


We recently received a letter which posed this prob 
lem:—“How should we insulate a 3” outdoor pipe 
line which carries asphalt approximately one thou 
sand feet from a storade tank to the processing opera- 
The asphalt leaves the heated tank in a fluid 
state at 450° I 


insure proper flow.” 


tion? 
and must be kept above 435° F. to 
With this great length of pipe, insulation alone 
cannot be expected to hold the temperature above 
the 435 


occur, no practical amount of insulation will prevent 


minimum. Should occasional shutdowns 


the asphalt from solidifying in the line, particularls 
in cold weather. Some method of applying heat to 
the pipe such as charging it with low voltage elec 
tricity or using a steam tracer line is recommended 
This will kee Pp the pipe warm enough to maintain 
proper temperature and keep the asphalt fluid, re 
gardless of interruptions in the flow. The line 
should then be insulated with Double Standard 85% 
Magnesia according to standard specifications. 

The pipe covering is applied in two layers, the first 


being securely wired in place. The second layer is 


ARMSTRONG’S INDUSTRIAL INSULATIONS 


MATERIALS - INSTALLATION 
FOR ALL TEMPERATURES FROM 300°F. BELOW ZERO TO 2800°F. 


wired on over the first, with joints staggered to pre- 
vent heat loss. Joints are then filled in and smoothed 
Finally, weatherproofing jackets are 


applied over the outer layer of insulation and se- 


with cement. 


cured with copper clad wire loops. 

S5% Magnesia is ideally suited to this and a vari 
ety of other jobs for temperatures up to 600° F. It 
has proved its outstanding insulation efficiency and 
durability through vears of trouble-free service. It 
offers great mechanical strength, will give top per 
Yet it is 
lightweight, easy to apply, and completely fireproof. 


formance even under severe conditions 


Next time you're up against any insulation prob 
lem, contact your near-by Armstrong office. The 
technical advice of an Armstrong engineer is alwavs 
available to you with no obligation. The Armstrong 
organization can take over the entire job for you 
furnish the correct materials for your particular job 
and the skilled workmen to apply them properly. 


Our complete insulation service can save you time, 


trouble, and money—and vou'll be sure of 
having a thoroughly professional job! 


SEND US YOUR QUESTIONS 
insulating materials or their use in high-temperature in- 
stallations, please write us. We'll see that you get a 
prompt, practical answer. Just address your letter or 
post card to Armstrong Cork Company, 3306 Maple Ave- 
nue, Lancaster, Pennsylvania 


If you have any question on 
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Allis-Chalmers multi-stage blower with 5100 rpm 
steam turbine drive supplies 8000 cfm at 7 psig. 


Driven at 3600 rpm by Allis-Chalmers motors, two sin- 
gle stage blowers in series supply 7200 cfm at 7 psig. 


Speed Yeast Production 


N MODERN YEAST PRODUCTION, Cen- 

trifugal blowers supply air for agi- 
tation during the growing process. Seen 
here are two different Allis-Chalmers 
blower installations for yeast agitation, 
both at one of the Milwaukee plants of 
The Red Star Yeast & Products Co. 

While performing essentially the 
same duty, each servicing several large 
yeast vats simultancously, the installa- 
tions represent different solutions to the 
same application problem. 

The steam turbine driven multi-stage 
blower (upper right) utilizes low pres- 
sure steam exhausted from reciprocat- 
ing engines...energy that might other- 


ALLIS 
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wise be wasted if the steam were sent 
directly to condensers! Output is ad- 
justed by variable speed control. 

Connecting the two single stage 
blowers in series (above) is an eco- 
nomical method of meeting the de- 
mand with induction motor drives. A 
multi-stage blower here would require 
gearing. Output control is by means of 
streamlined pre-rotation vanes at the 
first impeller inlet, giving efficient vari- 
able blower performance at constant 
drive speed. 

When you have an application prob- 
lem concerning air and gas handling 
equipment, consult Allis-Chalmers! 


Whether your process calls for agita- 
tion, aeration, circulation, or combus- 
tion, A-C will meet your particular 
need from its complete range of equip- 
ment. Five separate types of blowers 
and compressors are built in a wide size 
and material range. 

Allis-Chalmers assumes responsibil- 
ity for the operation of a complete in- 
stallation, supplying electric or turbine 
drives and automatic flow or pressure 
control. For detailed information, call 
your nearest A-C sales office or write 
to Allis-Chalmers, Milwaukee 1, Wis. 
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how to chelate 


(pronounced "Keys te’) 


VERSENE* CHELATES CATIONS 


Before you can chelate foreign metallic ions in solutions you must have a powerful chelating 
agent such as Versene. This is a compound that will inactivate cations with the formation of 
inner ring structures in the molecule. It makes the metallic ion become part of the rings. This 
is a valuable thing to know because it will prevent all kinds of contamination caused by cations, 


PREFERENTIAL CHELATION 


When Versene is added to a mixture of various metallic ions chelation will be preferential. 
That is, one metal will be complexed before another. When the first is exhausted the second 
will be inactivated and the process will go on until either metallic ions or Versene are used up. 
Page 7 of Section I of Bersworth’s Technical Bulletin No. 2 gives a table which shows the 
onde of chelation of some of the common metals at various pH's. Send for it. 


VERSENES* — POWERFUL CHELATING AGENTS 


The Versenes, made only by the Bersworth Chemical Company under processes originated, 
developed and patented by F. C. Bersworth, are the most powerful chelating agents known. 
They are exceptionally stable at high temperatures and all pH's. Quality standards of manufac- 
ture are so high that uniform complexing power is guaranteed for esther sample or carload 
quantities. Ask for Technical Bulletin #2. Write Dept. B for samples. Chemical counsel 
available. 


} mor VERSENE* WATER TEST KIT. Tells Total Hordness in 2 minutes. Accurate to | grain per gal. Versenate 
method. Complete with instructions $5.00 Postpaid. 


*Trade Mark Registered 


‘Chom? 


cho 
6B SWORTH CHEMICAL COMPANY 


P FRAMINGHAM, MASSACHUSETTS 


Werehouse Stocks 
Providence, ®. 1. ~ George Mann & Co. inc. © Chicago - Kraft Chemical Co. © San Francisco - los Angeles — Griffin Chemical Co. 
Chorlotte, N. C.-C. S. Tanner Co. © Brooklyn, New York Siegel Chemical Co. Dallas - Houston - New Orleans St. Lovis - Tuba 


Solt Loke City — Wasatch Chemical Co. © Oblchome City - Wichita - Borado & Page, inc. 
COPYRIGHT (952 BERSWORTH CHEMICAL CO 
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I, THE STORAGE and trans- 
portation of liquefied gases such 
as air, oxygen, nitrogen, hydrogen 
and helium, evaporation losses are the big problem 
(containers can’t be sealed because of explosion risks). 
If insulation is not adequate for the minus-452 F tem- 
peratures encountered, losses are costly. 


Hofman Laboratories, Inc., of Newark, N. J. took a 
big forward step and made some radical changes in 
container design. Resembling a giant picnic vacuum 
bottle, the “Standard” Hofman Container is constructed 
of an inner and outer copper sphere separated by an 
extremely high vacuum. Bulky insulation is eliminated 
and, through the use of polished copper, surface radia- 
tion losses are greatly reduced. 


Here, as in many other industrial applications, copper 
does a multi-purpose job better than any other metal by 
providing: (1) the ductility and malleability necessary 
for deep-spinning the hemispheres, (2) an unequalled 
metal for soldering, and (3) a smooth-surface, fine- 
grain metal that will readily take a mirror-like finish. 


Anaconda Metals are made by The American Brass 
Company, General Offices: Waterbury 20,Conn. s2ss 


Cutaway section of a Hofman “Standard” Liquefied Gas Con- 
tainer, made in o range of sizes from § to 2000-liter capacity. 


This is Herb Basewit, design draftsman of 
Inc., holdina an unret 


Hofman Laboratories, 
uched polished copper inner shel! for a 

or. A pertorated spun-brass dish soldered on one 
chemical which absorbs any leckage of gas into the 


Here Herb is seen pointing to the hole for 
exhausting air t bdtain vo m. A solder bond 
is used to join the copper hemispheres, 


ANACONDA 


Spun coppers of 110, 5mm of Ho 
and pol that Way 
> 
end holds a 
\ + 
444 
4 
4 
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Eagle-Picher Insulations offer 
more heat-conserving efficiency per dollar 
Eagle-Picher Industrial Insulations are the natural choice of smart-thinking 
purchasing agents, plant engineers and other executives who are concerned 
with production efficiency and economy. They rely on Eagle-Picher 


Insulations to cut costs ... to provide equipment with the highest possible 
thermal efficiency ... to help guarantee precise temperature control. 


PICHER 
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Eagle-Picher Insulations 
are top-flight performers every time! 


You save time, power and money with this hard- 
working team* of outstanding insulations: 


Insulating Felts + Supertemp Blocks + Blankets + Loose Wool + Pipe 


The answer to the problem of 
efficiently insulating flat or curved 
surfaces on larger types of heated 
equipment. Mineral wool is felted 
and secured with flexible metal 
fabric, Outstanding physical and 
chemical stability for maximum re- 
sistance to water, steam, corrosive 
fumes and normal vibration, 


Covering + Stalastic + Insulating Cements « Fireproofing Cement « 


Diatomaceous Earth Block. 


Eagle-Picher authorized contractor-distributors 
are skilled thermal engineering specialists. 


They can help you control temperatures accurately and efficiently. 
They know how to help you solve difficult insulation problems. 


Eagle-Picher insulations are available where 


and when you need them. 


Fast delivery is assured by authorized distributors strategically located 


from coast to coast. 


Cement — An all-purpose, rust-in- 
hibitive, extra-adhesive insulating 
cement. Provides great coverage... 
retains thermal efficiency. Dry cov- 
erage, 50-55 sq. ft. 1 inch thick per 
100 Ibs. Efficient up to 1800 F. Re- 
claimable where temperatures do 
not exceed 1200 F. Easily applied 
on all kinds of surfaces. 


insulseal — Protects in- 
sulation with a tough, weatherproof 
coating. For temperatures up to 
450 F. Smooth troweling qualities 
assure uniform coverage, proper 
thickness. Protects against air in- 
filtration, fumes, rain, snow and 
vibration . .. withstands severe all- 
weather service. Dries to a smooth 
rich black. Washable. 


THE EAGLE-PICHER COMPANY 


Since 1843 + General offices: Cincinnati (1), Ohio 
Insulation products of efficient mineral wool—for a full range of high and low temperatures. Technical data on request. 
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D\ Tips on Better Pumping 


FOR BEST RESULTS, 


Include ALL Information In Your Requests 
For Quotes on Pumps 


A request containing too little information on a pro- 
posed pumping job results in one of two things: the 
supplier has to assume certain facts, or engage in time- 
consuming correspondence to get those facts. Complete 
information IN THE BEGINNING assures your getting 
the right pumps in the shortest time, and often enables 
the manufacturer to suggest an alternative which is 
cheaper and more efficient. 

This information should include: 

1. Description of the liquid: 

temperature, corrosive and/or abrasive characteristics, 
Specific gravity, viscosity and vapor pressure under serv- 
ice conditions, and if possible a chemical analysis. This 
enables the supplier to recommend the right trim, also 
the right type and desivn of pump for the job. 


Right—"Buffalo” Chemical Pumps are available 
with medium or hard rubber lining, depending on 
the acid to be handled. Recommended for chlorin- 
ited solutions, concentrated hydrochloric, etc. <A 
omplete line of chemical pumps is described in 
Bulletin 982 


Write lor your copy! 


BUFFA 


501 BROADWAY, 


2. Capacity—both operating and maximum—in gallons 
per minute— 

so that a pump may be selected within the range of high- 
est efficiency, yet the sufficient margin for safety. 


3. Type of drive (direct or belt), and type of driver 
(engine, turbine, motor). 


4. Discharge pressure or head of liquid to be pumped. 


5. Suction lift or suction head. 


Left, a “Buffalo” Full 
Ball Bearing Single Suc- 
tion Pump Available in 
special alloys for the 
chemicals you handle. 
Write for Bulletin 976-D 
for full engineering data. 


MPS INC. 


BUFFALO, NEW YORK 


Canada Pumps Lrd., Kitchener, Oot. 


Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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“Barco Revolving Joints 
give us the 
PERFORMANCE we want 


on asphalt coating rolls!” 


CHIEF ENGINEER 
Francis Nelson of 
Lloyd A. Fry Roofing Co., 
Summit, Illinois 


Operating engineers throughout the country are 
reporting the benefits they receive from Barco’s new im- 
proved Type IBR Revolving Joints. These are benefits 
that come from the correctness of Barco’s design. 
There is minimum increase in torque (friction) under 
increased steam pressure—thanks to Barco’s exclusive 
“CTR” V-type seal rings and ball bearings. Also note 
the wide spacing between bearings which holds bearing 
loads and wear to a minimum. 

Barco builds a complete line of standard revolving 
joints in sizes ranging from ‘%" to 2” and special in 
sizes to 5°. Pressures to 250 psi, steam, or 1000 psi, ane of the Guan ty the 
hydraulic. Speeds to 2500 rpm. Barco Engineers are Lloyd A. Fry Roofing Co., Summit, Ill., on machines used to i 
at your service; ask for recommendations. apply hot asphalt to roofing paper. 


@ Better Temperature Control © Exclusive “CTR” V-Type Seal 
where steam is used for heating Rings —chemically inert. 


rolls, due to better circulation. © Ability to Withstond Vi _ 


@ Free-Floating, Low Torque and Hard Usage. 
nes. @ Low Maintenance; No Adjusting. 
@ Up to 50% Power Savings. Holds seal running or standing. 


BARCO MANUFACTURING CO. 


1816 G Winnemac Ave., Chicago 40, Illinois 
In Canada: The Holden Co., itd. 


» for Paper Machine Dryers, Calenders, 
Paper Converting Equipment | 
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wherever you need to measure, 
choose charting the course of on expsr'- 


ment on a laboratory bench, or regulating huge- 
scale production in a sprawling processing plant, 
ElectroniK Potentiometers point the way to ac- 
celerated research, to greater productivity, to 
higher quality, and to lower costs. 


otentiometers 


Versatile ElectroniK Instruments are supplied 
calibrated for variables such as pressure, tem- 
perature, level, flow, pH, conductivity, speed and 
motion. A wide selection of instruments provides 
a choice of indicators, single and multi-point re- 
corders, and a variety of electric and pneumatic 


PRECISION INDICATOR 

, centralizes up to 48 different readings on one 
instrument; just press a button and wide-open 
scale turns quickly to measured value. 


INDICATING CONTROLLER 


set point and measured values are easily read on 
2'.-foot circular scale. Supplied for on-off and 


proportional electrical control, 


= 
| 
> 
© Important Reference Data... 


record or control 


controllers from the simplest to the most complex 
types. In all these, the ElectroniK ‘‘continuous 
balance” measuring system, with electronic non- 
cyclic balancing, affords the peak of speed, sen- 
sitivity and service-proved dependability. 


Plan now to gain the full benefits of automatic 
instrumentation throughout your plant. Call in 
your local Honeywell engineer . . . he is as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4478 Wayne Avenue, Phila- 
delphia 44, Penna. 


- 


FUNCTION PLOTTER 


automatically charts temperature vs. expan- 
sion, speed vs. torqu }, stress vs. strain. One 
variable actuates the pen, the other actuates 
the chart drive. 


simultaneously records any two independent 
variables. Two pens actuated by separate 
measuring systems can both travel full width 
of the chart. 


records currents as small as 10° amperes, 
for ts with ionization chambers, 
spectroscopes, etc.; features fast response, 
low noise, high stability. . 


Recorders 
Circular chart type with 285,” scale can be 
read at a distance. Strip chart type records 
as many as 16 points. Scanners available for 
larger number of points. Pen speeds as fast 
as one second. 


Circular chart and strip chart types are sup- 
plied for on-off and proportional control . . . 
Electr-O-Line for position-proportioning, 
Electr-O-Pulse for time-proportioning. 


Choice includes on-off control, Limited 
Throttlor and Full Throttlor controllers with 
manual reset, Air-O-Line Controller with 
automatic reset. Rate action is optional. 


Honeywell 


er 
Of special interest ‘ 
Is to research men... 
| DUPLEX RECORDER y 
ie 
Pate 
4 
ELECTROMETER 
Ay 
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For brief description of Gil Honeywer write for Composite Catalog 5000, 


HOMESTEAD-REISER 
“Self-Seald’’ LUBRICATED PLUG VALVES 


Quvarter-turn opens or closes. Full threaded lubricant 

screw prevents dirt from 

Outside stop limits plug P< being worked into valve. 
travel to 90°. 


Port position indicotor. 
Pressure-sealed head prevents 
leakage around top of valve. 


Stainless thrust shim elim- 


Self - Seold — Wedge 
inotes gasket wear. 


action of divided plug 
. gives extra tight seal 
. against leckage. 
Straight line Auid flow. 
Streamlined ports. a 


100% port seal; lubri- 
cont fully surrounds 
valve ports. 


MESTEA D Automatic adjustment for internal 
-SEALD weor extends life of valve. 


(dry se ot) 


How the Amazing ‘‘Self-Seald” Principle Works 


Homestead-Reiser’s patented ‘‘Self-Seald” principle is, 
we believe, the simplest and most effective sealing 
principle yet developed for lubricated plug valves. 

In addition to a full lubricant seal around the ports, 
and around the top and bottom of the valve, the wedge- 
action of the divided plug under line pressure, causes 
the finely-finished surfaces of both segments of the plug 
to press outward against the sealing surfaces of the body. 

This self-sealing action keeps the plug surfaces in 
contact with the mirror-like bore of the body. The plug 


automatically adjusts itself for wear, thus assuring extra 


long life and maximum leakless service. 


For complete information, sizes and prices, write for Catalog 39-5. 
No obligation. 


HOMESTEAD VALVE MANUFACTURING COMPANY 
P.O. BOX 13 "Serving Since 1892" CORAOPOLIS, PA. 


ONE OF THEM IS THE RIGHT VALVE FOR YOUR NEEDS 
q 
Flow Changer— | 
HOME 
a | Sealing surfaces pro- (querte 4 
: Three-way— Flanged or 
Screw Ends 
Screw or F Ends Four-woy— Four-wey— Flanged or 
, Flanged or Screw Ends Serew Ends god | | 
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Tops in performance: 


sun-resistant -ORLON” 


The top you see on this convertible 
will still be new-looking after years 
of use. The reason is it’s made of 
“Orlon” acrylic fiber—the new Du 
Pont fiber which resists the harmful 
effects of the sun’s rays, chief cause 
of deterioration in fabrics for con- 
vertible tops. 

Tests under the strong Florida sun 
proved that tops of “‘Orlon’”’ will take 
years of continual exposure without 
appreciable damage. They stand up 
well under flexing and will not bal- 
loon excessively at high speeds. Con- 
vertible owners report that tops of 
“Orlon” are breaking past perform- 
ance records for durability. Wet or 
dry, tops of ““Orlon” keep their shape. 
They are easy to clean with solu- 
tions of mild soap or detergents. 

You may be able to make a better 
product or improve a production 
process with “‘Orlon.” Besides resist- 
ing sunlight, this Du Pont fiber with- 


stands the damaging effects of heat 
and acid; has high strength, wet or 
dry; and good abrasion and stretch 
resistance. 

Fabrics of “‘Orlon”’ have a broad 
range of uses including convertible 
tops, industrial thread, hydraulic 
press cloths, and work clothes. Per- 
haps “Orlon” can help you in your 
business. Write E. I. du Pont de Ne- 
mours & Co. (Inc.), Textile Fibers 
Dept., Room N-2504U, Wilming- 
ton 98, Delaware. 


*Du Pont's trade-mark for its acrylic fiber (Du Pont mokes 
only the fiber ... not the fabric or finished product) 


080% AanIiversaryz 


SETTER THINGS FOR BETTER LIVING 


¢. 
J 
ANOTHER NEW USE FOR DU PONT ORLON* 
4 
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wuat_fife-Lines, REALLY DELIVER IS MORE SERVICE...LESS SERVICING 
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New chemical booklet 


You'll see answers to typical problems like these: 


the problem of corrosion .. . of hazardous locations . . . of dust and dirt 
... of outdoor service... of shock and vibration 


In addition, are discussions on lubrication, maintenance, installation... 
on centralized motor and control. In fact, it is the purpose of this booklet 
to analyze major motor and control application problems, and to provide 
solutions. 


Also included, is information on Westinghouse motor and control equip- 
ment for chemical processing. You'll see why Life-Line chemical motors 
provide the best protection . . . how starters save servicing time. A com- 
prehensive list of available literature with data is included, plus a postage- 
paid reply card for your convenience in ordering additional information. 

Get the facts on the most complete and most advanced line of motors 
and controls available today. Ask your Westinghouse representative for 
your free copy of “Motors and Controls in the Chemical Industries,” 
B-4792, or write Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21698 


youcan ee SURE..e 


Westinghouse 
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“AUTOMATIC 


LIQUID-SGLID 
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RATIO CONTROL ...by Foxboro 


Many a troublesome batch process can be converted 
to continuous operation — with resulting economies 
and product improvement — by installing Foxboro 
Liquid-Solid Ratio Control. This simple, accurate sys- 
tem has been thoroughly proved in use on such proc- 
esses as the extraction, dissolving, or reaction of 
materials. 

Typical examples include the proportioning of acid 
feed to phosphate rock in the production of phosphate 
fertilizer, and the proportioning of water to the feed of 
cossettes (sliced beets) in the production of beet 
sugar. Wherever ratio-ing the quantity of liquid 
reagents to a varying rate of solid chemicals being 
delivered by a conveyor belt is desirable, this fully 
automatic system simplifies the operation and im- 
proves the efficiency of the process. 

In this system, a Foxboro Recording Controller 
receives a continuous measurement of weight of the 
solid material (from a Foxboro Pneumatic Motion 
Transmitter incorporated in a Merrick Weightometer 
located above the conveyor belt ), and also receives 
a continuous measurement of liquid flow from a 


FOXBOR 


REG. U.S. PAT. OFF. 


COORDINATED CONTROL 


Foxboro d p Cell or mercury manometer. The desired 
ratio between solid and liquid can be readily set by a 
dial in the instrument which, in turn, controls the 
liquid flow. 

The efficiency-boosting advantages of Foxboro 
Ratio Control are now being realized by a number of 
leading companies. If you have a similar problem, 
learn how these advantages may be achieved for 
your plant. Write for engineering data. The Foxboro 
Company, 366 Neponset Ave., Foxboro, Mass., U.S. A. 


This illustration 
shows Foxboro 
Ratio Control at a 
large beet sugar 
plant. A Merrick 
Weightometer 
equipped with a 
Foxboro Pneumatic 
Motion Transmitter 
appears in the fore- 
ground. 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 


oF 
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1220 he ube oil cooler 
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A vital part of the lube oil circuit in each of these 
Nordberg engines is a Ross Type CP Exchanger. 
On it, along with other key components, rest the 
critical responsibilities of adequate bearing lubri- 
cation and piston cooling. 


Naturally, with a reputation for dependable, low 
cost, lasting service, Nordberg engines require com- 
ponents of like qualities ... the very reasons Ross 
Exchangers are used so extensively. 


Long experienced with the successful perform- 
ance of Ross Exchangers in all types of municipal 
and industrial power applications, Nordberg Man- 
ufacturing Co. knows that lube oil and jacket : 
water temperatures are in safe hands when Ross - 1685" , 
is selected ... as do the plant engineers who oper- engines coolers. 
ate these rugged Diesel, gas and Duafuel engines. lube oil ond jocks! —_ 


Among engine builders everywhere, there is a si 

distinct preference for Ross Exchangers. On 

engines, compressors, turbines, speed increasers, is 
reduction gears. In generating stations, oil fields, 
pipelines, locomotives, chemical plants and aboard 
ship. For, engine builders are continually looking 
to Ross for the ready answer. And they always get 
it ...either in the form of a fully standardized unit 
available from stock, or one that is custom-assem- 
bled from stocked parts and sub-assemblies. 


Literature is available to describe Ross standard- 
ization in detail. Ross Engineers are available to 
work out your problems with you. Write. 


Ross Heater & INc., Division of 
American Radiator & Standard Sanitary Corp. 
1411 West Avenue, Buffalo 13, N. Y. In Canada, 
Horton Steel Works, Limited, Fort Erie, Ont. 


Senung home and 
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again Ross Exchangers for a 
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IN PETROLEUM REFINERIES like this a new kind of aluminum jacket- 
ing is used to protect the insulation on hot and cold lines. It is 
known as Childers Aluminum Jacketing and is especially engi- 
neered to combine the long life and weather resistance of alumi- 
num with ao low first cost. It goes on quick and easy—can be used 
and re-used. It is mode of tough but flexible .006" 35 aluminum 
alloy, so it handles easily and requires no shop forming. 


Engineered for outdoor lines — 


new, low-cost aluminum jacketing 


now used in 567 processing plants 


IN CHEMICAL AND PAPER plants: engineers are finding new uses 
for this easy-to-handle jacketing. Childers Jacketing here is in 
wse at Scott Paper C Chester, Pa., plant. The 
insulated line passes between fast moving rolls carrying the felt 
used in paper making both above and below the line. The Alumi- 
num Jacketing protects against poper dust and water, both of 
which are always present in the manufacture of paper. The jacket- 
ing also oppreciably di ishes the possibility of the spread of 
fire which might strike across ordinary canvas jacketing. 


pany’s tr 


The new kind of aluminum jacket- 
ing for insulated lines shown in the 
pictures on this page is Childers 
Aluminum Weatherproof Jacketing. 
Write for samples and full details, 
no obligation. Childers Manufac- 
turing Co., Dept. CE-3, 3620 W. 
llth St., Houston 8, Texas. 

Under CMP regulations, Childer 


IN FOOD PROCESSING plents such as 
this Minute Maid Corp. unit at 
Plymouth, Fla., Childers Jacketing is 
useful for both indoor and ovtdoor 
installations. Its clean, shining appear- 
ance and ease of washing are extra 
advantages. 


Advertisement 


IN POWER PLANTS—indoors and ovt—Childers 
Jacketing is an ideal material for protecting 
insulation. This is a big outd 

in the South. This jacketing needs no paint- 
ing, and the gleaming aluminum surface 
makes for “good housekeeping” in any vtil- 
ity or institutional power station. 


ALMOST ANYWHERE you heve insulated lines 
in your processing plant, consider this spe- 
cially engineered jacketing. It is flexible, 
easy-to-handle; yet it has the appearance 
values and the weather resistance that are 
inherent in aluminum. Write to oddress 
shown above for full details. 
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You Pay More For 


... than for the blower 
that keeps men cool 


When hot, stagnant or fume-filled air dis- 
tresses your men, your productionsuffers too 

Give men around furnaces or hot proc- 
esses, or in confined areas, a steady supply 
of fresh, cool air with Coppus Blowers and 
Exhausters and watch their efficiency 
jump to a more profitable level. 

There's a portable, easily adaptable 
Coppus “Blue Ribbon” product for prac- 


tically any fresh-air requirement. The 
Coppus “Blue Ribbon” is the sign of preci- 
sion workmanship and trouble-free, long- 
lasting operation. Check and mail the cou- 
pon for exact information. Sales offices in 
THOMAS’ REGISTER. Other “Blue Ribbon” 
Products in CHEMICAL ENGINEERING CATA- 
LOG, REFINERY CATALOG, BEST'S SAFETY 
DIRECTORY, MINING CATALOGS. 


PLEASE SEND ME INFORMATION ON SUPPLYING 


in tanks, tank cers, 
drums, etc. 


o in underground cable 


DC on boiler repair jobs. 
COOLING: 

| wings, ete. 

(CD on coke ovens. 


steam-heated rub- 
processes. 


CD wires and sheets. 
(CD general man cooling. 
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CMH convoluted hose is available 
im variety of types including 
square loched, bail bearmeg and 
fully imteriocked m Stee 


bromee ter loys up FLEXIBLE METAL HOSE makes the job easier! 


bo 


Ar THE source, in transport or in the processing plant, CMH 
Flexible Metal Hose can simplify handling chemical 
products. Its high degree of flexibility combined with the rugged 
durability of metal makes it ideal for any connections that 
involve motion, vibration or misalignment. Used as vibration 
connections, as loading and unloading hose, as tank settling 
connections and in a score of similar applications, CMH Flexible 
Metal Hose provides the dependability so vital to the chemical industry. 
A tT: & Freedom from deterioration and resistance to wear and tear assures 
Npes also avaslable Write for descriptive literature giving full information on CMH 
Flexible Metal Hose. There is no obligation. 


CHICAGO METAL HOSE Division 


ae, 
Flexonic 
1317 S. Third Avenve * Maywood, Illinois 


CMH products thot 


c 9 d Flexible Metal Hose in o Voriety of 
for ever 50 yeors Metals + Exponsion Joints for Piping Systems + Stainless Steel and Gross 
Bellows Flexible Metal Condvit and Armor Assemblies of These Components 


In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ontario 
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WORRIED ABOUT WASTE DISPOSAL ? 


Bailey Meters Help you to Reduce Pollution 


@ The disposal of industrial wastes without — feed, and flow of air, may be co-ordinated 
stream pollution calls for careful planning — into a completely automatic system for the 


and continuous vigilance. treatment and disposal of waste materials. 


That's where Bailey Meters and Controls | When you want fast, complete and authorita- 


come in. We measure the flow and pll of tive answers to the measurement and control 


sewage. sludge, and industrial wastes flowing aspects of your waste disposal problems, reach 
in open channels or pipe lines. These and for your phone and call your local Bailey Engi- 


other factors, such as levels, rates of chemical neer. Offices in all principal industrial centers. 


AILEY 


OPEN CHANNEL METERS 


These indicating, recording and in- be ra 

tegrating meters are suitable for x : 

measuring industrial wastes, sewage, e 

sludge, corrosive liquids, and irriga- ‘ 

tion water flowing in all types of 

open channel primary metering de- 

vices, such as Venturi flumes, weirs, 

or nozzle flumes. Electric or pneu- IVANHOE ROAD 

matic telemetering permits location LAND 10, OHIO 

of receivers wherever desired. Ratio 

of flows and chemical feeds may PRESSURE 

be controlled automatically ontrols 


GAS ANALYSIS - RATIO 
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where space 
is a problem 


... the Fairbanks-Morse Axial Air Gap Motor is the solu- 
tion to your motor drive problems. For this unique motor 
is 40% shorter . . . 30% lighter than conventional models. 

Like all motors that bear the Fairbanks-Morse Seal, the 
Axial Air Gap has the traditional strength, balance and 
electrical stability that assure you maximum service life. 

Whether you are interested in a single motor, or thou- 
sands—one type and size, or a variety of types and sizes— 
you'll find that Fairbanks-Morse Motors are designed and 
built to fill your needs. 

When you look for electric motors—for standard or 
unusual applications—always look for the Fairbanks-Morse 
Seal. For over 120 years it has stood for the finest in 
manufacturing integrity to all industry. Fairbanks, Morse 
& Co., Chicago 5, Ill. 


FAIRBANKS-MORSE., 


a name worth remembering 


ELECTRIC MOTORS AND GENERATORS + DIESEL LOCOMOTIVES AND ENGINES + PUMPS + SCALES + HOME WATER SERVICE EQUIPMENT + RAN CARS » FARM MACHINERY +» MAGNETOS 
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ADVERTISEMENT —This entire page is a paid advertisement 


CHEMICAL NEWS 


Prepared by U.S. Industrial Chemicals Co. 


June * 


A Series for Chemists and Executives of the Solvents and Chemical Consuming Industries * 


1952 


Y 
1932 - 1952 


This is the 20th anniversary issue of 
U.S.1. Cuemtcat News, This series for 
chemists and executives of the solvents 
and chemical consuming industries 
started in June 1932. For a brief history 
of the “News,” see the article at the 
bottom of column one on this page. 


Make Plasma Substitute 
From Discarded Red Cells 


Scientists believe they have found a substi- 
tute for blood plasma in a new substance 


derived from red blood cells, according to a 
recent announcement. The product consists of 
proteins taken from red cells and prepared so 
that they can dissolve in the blood stream and 
feed the body in the same way that plasma 
does. Since red cells are largely wasted in | 
present the new substance is 
cheaper to produce than plasma and will 
increase the protein yield of each blood dona- 
tion by more than three times, it is claimed. | 
The protein part is said to be the most 
valuable when plasma is given for nutrition 
or to combat shock. 


processes 


New Chemical Weed-Killer 
Produced by U.S.1. 


New Herbicide, Applied to Soil as Pre-Emergent Spray, 
Controls Grassy Weeds in Many Broad-Leaf Crops 


Marking the latest expansion in its aggressive program to provide the agri- 
cultural world with safe and effective controls, U.S.1. recently announced its 
commercial production of IPC, a new chemical weed killer. Up to now, U.S.1.’s 


Vitamin B,, Counteracts 
Growth Depressing Action 


Of Alfalfa in Chicks 


Recent research in poultry nutrition is re- 
ported to have shown that vitamin B,. is effec 
live in overcoming the growth inhibiting 
properties of alfalfa. Dehydrated alfalfa meal 
is a common ingredient of practical poultry 
rations. Feeding of alfalfa to chicks is said to 
be subject to limitation, however, because of 
the growth depressing effects it has when fed 
at high levels. In experiments conducted at a 
leading midwestern college, vitamin By. was 
found to be capable of counteracting the un 
known toxic factors in alfalfa, and to produce 
in chicks a marked improvement in livability 
and growth under the experimental conditions. 


U.S.L. Chemical News Celebrates 


20th Anniversary with This Issue 


Famed News Sheet Has Served Industry Since June 1932 


© SOLVENT NEWS @ 


ORY | ALCOMOL PRICES RELEASED TO 


With the current issue, U.S.1. proudly 
marks the 20th anniversary of its popular 
news-insert advertisement, U.S.1. Cuemicar 
News. This issue you are now reading is the 
241 st “blue sheet” to be published since June 
1932 when the record-breaking series began in 
leading chemical and drug publications. The 
name on the masthead then was SOLVENT 
News, U.S.1. being at that time primarily a | 
producer of solvents and plasticizers. Its pur 
then a new idea in advertising — was 
to furnish chemists, purchasing agents, and 
executives of the solvent-consuming industries | 
with up-to-date information on markets, prices 
and technical developments in their field. In 
dustry immediately recognized the “News” as 
a valuable service. Soon after it appeared. 
inquiries concerning news items were averag- 
ing a hundred per month. At the present time. 
more than 500 inquiries are received each 
month. 

As U.S.1. continued to broaden its activities 
beyond the manufacture of solvents and plasti- 
cizers, the scope of Sotvent News also ex- 
panded. In May 1940. the name was changed 
to US. News, a 
reflection of the company’s 
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growth in the chemical and 
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The first U.S.1. “blue sheet"—June, 1932. 


agricultural line has been concentrated on a 
wide range of insecticide and insectifuge ma- 
terials. IPC is the first herbicide to be added 
to U.S.L’s long list of valuable products. 


TREATED 


U.S.1. Tests Demonstrating IPC's Effectiveness 

IPC (isopropyl N-phenyl carbamate) is a 
new type of weed killer which is designed to 
be applied as a pre-emergent spray to the soil 
rather than to the weeds themselves. In most 
cases, the chemical acts as a selective grass 
killer, eliminating grassy weeds from many 
broad-leaf crops without harming the valuable 
plants. IPC is applied evenly over the soil 
surface, after which moisture from rains or 
irrigation water. carries it into the root 
area of the soil. The chemical acts on the ex- 


panding embryos of seeds as 
well as on root systems that | More 
have already developed so that 

Polyvinyl Acetate Makes 
Concrete Mortar Stronger 


Recent work has reportedly shown that 
polyvinyl acetate can be added to concrete 
mortar to increase strength of the cured prod 
ucts as much as three times over that of pure 
cement mixes. PVA mortars are also claimed 
to be superior to pure concrete in having 
greater resistance to abrasion and higher im 
pact strength. and in not cracking under 
sudden loads and thermal stresses. Best results 
have been obtained with a polymer to cement 
ratio of 1 to 5. No plasticizer is required in 
adding the plastic. Uses suggested for PVA 
mortars include floor toppings and road sur- 
facings, wall and ceiling cement plasters, and 
masonry surfaces where self curing and bond 
strengths are extremely important, 
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New 


CONTINUED 
Weed-Killer 


it is able to prevent as well as kill weed 
growth. When the roots or se affected 
grasses come inte contact with even minute 
amounts of IPC, cell division within the plants 
is seriously disrupted and arrested 


growth is 


If the plants are «mall. they generally die 
within two weeks, Older grasses take longer 
to die, but their growth is effectively stopped 


chemical 
remain 


upon exposure to the 


The herbicide will active In mest 


soils for periods of 30 days or more. It does 
net build up in the soil, however. so that it 
has no cumulative effect. Generally, low tem 


peratures and low incidence of soil bacteria 
tend to lengthen the life of the material in 
the seil, IPC does not move laterally in the | 
oil from the spet to which it is applied. | 
(ne of its principal advantages is it- lati 
tude of safe dosages which results from its 
extreme selective phytotoxicity. Uniformity of 
application, while desirable. is not as critical 


as with most other herbicides 


Stable, Non-Corrosive 


U.S.L.’s product, which is furnished in 98 


percent minimum purity, is in the form of 
tine. easily dissolved needle-like crystals, white 
ght gray in color. The compound is stable 

ut sterage conditions for indefinite periods 


md it is nen-cerrosive to metals normally em 
and application equipment 
to humans or ani 


ploved in handling 
IVC is apparently not toxic 
but the ordinary 
te Ain and 


mals precautions im regard 
continued inhalation 


hould be observed in handling it as with any 


contact 


other organic chemical material. 


: Nucleus Has Orbits, Too | 


Recent nuclear research is re ported te indi 


cate that protens and neutrons within the | 
nucleus have regular orbits and closed shells 
Sin much the same manner as external elec 
Btrens. Many quantitative aspects of radioactive 
decay can be explained by shell effects, with 
tlesed shells accounting for the unusual sta 
Plwity of nuclei of some atoms. it is said. Small 
energy etlects can be related to changes in 
sub-shell structure within the nucleus. 


ALCOHOLS 


erocrietary solvent 


regular ond anhydrous 


ACETONE — A.C.5S. 


Amy! (\soamy! 
Butone! (Norma! Buty! Alcohol) ANSOLS RESINS (Synthetic ond Noturol) 
Fus Refined Ansol" ochem* —mod fed types 
Propane! (Normal Propy! Alcoho!) Ansol* PR Arodure® ‘ dehyde resin 
prenoiics 
Ethanol (Ethy! Alcohol) ACETIC ESTERS Aroflar® ne lat finishe 
equis Amy! Acetot Commercial Ay erature 
anhydrous formule ane FEED PRODUCTS 
A Aro aikyds ond allied moteria's 
A Aros modified alkyds Curboy 6-G* 

Pure—190 proof U.S.P Acetate Ester Gums—ail types < (Fe 

Absolute— 200 Proof Natural Resins—oll standerd grodes 


OxXALIC ESTERS 


ANTI-FREEZE PHTMALIC ESTERS Pip 
Super Pyro” Anti-Freere Diomy! Phthorcte 4 Vacotone* 40 
U.S.1. Permanent Anti-Freere Dibuty! Phrhotore Pyrenone® Concentrotes: Liquid & Dust OTHER PRODUCTS 
Diethy! Phrhoiote Pyrethrum Products: Liquid & Dust avid | 
ETHERS Rotenone Products: Liquid & Dust Coltedions ee 
Erhy! Ether, U.S.P OTHER ESTERS 
Evhyt Ether, Absolute—A.C.S Dictel* INSECTIFUGE MATERIALS ond Solvents 
Diethy! Carbonate Indcione’ Urethon, U.S.P 
Acetalderyde 


Erhy! Chlorofermote 


120 BROADWAY, NEW YORK 5, N. Y 


20th 


CONTINUED | TECHNICAL DEVELOPMENTS | 
Anniversary 


Information about manufacturers of these 


items may be obtained by writing U.S. 1. 
fast crowing synthetic resin fields. Today, ex 
cept tor wider news coverage. the original ber, is claimed to} 
editorial policy of “service to industry” is still 
followed 

News sources for U.S.1. Curmicat News, | A new rubber-phenolic varnish 8to% 
called by some readers “the front page of the | ' : ted plast t 
chemical industry.” are as varied as those of | : 
larger technical publications. Manufacturers | cas: i pape stings a 

xpected apf 2 (No. 810) 


regard it as a primary outlet for news of their 
new products and are quick to forward their 


b A liquid polyvinyl chloride stabilizer, 
“News” has | be i tf 


announcements to the editor. The 


often scooped its bigger counterparts on 
stories. Research men and engineers are on | 
record as saying that they never miss the No. 8'1) 
“Technical Developments” column. which in | Metalic Gust 
20 years has carried announcements of more 
than 2.400 new products and processes | 
The series never miss« a month since | 
Pp water becomes chemically pure 
it started. All 241 numbers have been printed red f 2 ; 
in blue on distinctive light blue steck —a 
trade mark that was maintained only with 
diffeulty during war-time scarcities. At one , (Ro. $13) 
An aluminum tinting paste, 
point, it was even necessary te use an over-all | Kooheee ¢ ‘ 
color plate te pre-print the light blue because 
paper of that color could not be obtained. r (No. 814) 
Cue News appears regularly A new automatic burette, 
in seven publications, giving it a circulation of ; 3 
more than 180,000, An additional 12.000 mem- | As 
bers of chemical and related industries re r (No. 815) 


the “News” in the form of a 4-page 


mailing piece. 


“ive 
ae To make solid derivatives of alcohols and phenols 


New Booklet Describes 


(No. 816) 


Carbon formation can be prevented in any in- 


Synthetic W axes, Uses ternal combustion engine or oil burner, 

(No. 817) 

Synthetic waxes with a wide range of physi 
cal properties are fully described in a new A non ee non-toxic litho blanket and 

roller wash { t 

catalog, recently made available. The waxes 

include amide and ester types which range in 
(No. 818) 


and in melting 
L se data are 
coatings, lu 


hardness from soft to brittle 
points from 55° C. te 143° ¢ 
listed for such applications as 
bricants. anti-tack electrical 
tion, flatting agents, and drawing compounds, 


To adhere silicone-treated surfaces 


agents, insula 


PRODUCTS OF 


Curbay* 


INSECTICIDE MATERIALS 
CPR Concentrates: Liquid & Oust 


Triple-Mix Repellents 


DUSTRIAL CHEMICALS Co. 


Division of National Distillers Products Corporation 


BRANCHES IN ALL PRINCIPAL CITIES 
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LAURIC ACID FOR SHAMPOOS, SOAPS, 
SHAVING CREAMS, COSMETICS 


DREW LAURIC ACID, distilled, frac- 
tionated and stabilized to safeguard color 
on prolonged heating. Formula ABL (70% 
Lauric Acid) is widely used in high grade 

j cosmetic preparations, soaps, shampoos 
and shaving creams. Titre 30°C Minimum. 

b Formulas AB, ABH and A are also pop- 
ular in this field. 


LAURIC ACID FOR WETTING AGENTS, 
DETERGENTS, INSECTICIDES 

DREW AAB (85%-90% Lauric Acid). 
Distilled and fractionated to provide 
greater efficiency, better composition and 
superior color stability characteristics. 


LAURIC ACID FOR ALKYD RESINS, 

FLOOR WAXES, PAINTS 

DREW WECOLINE ABL. Distilled and 
fractionated coconut fatty acid with high 
lauric acid content. Shorter average molec- 
ular chain length and practically no degree 
of unsaturation. An ideal ingredient for 
alkyd resins due to its plasticizing effi- 
ciency and non-yellowing characteristics. 
Especially useful in formulations con- 
taining urea or melamine resins. A com- 
plete range of coconut fatty acid formu- 
las: AB, ABH and A, are also available 


AECHNICAL 
PRODUCTS" 


for use in the production of alkyd resins. - 


STEARIC ACID FOR METALLIC SOAPS 
and NON-IONIC EMULSIFIERS 


DREW FORMULA 300—hydrogenated, 
distilled Stearic Acid (approximately 
65°). High titre, low iodine value. Excel- 
lent color and mild odor. Permits manu- 
facturers to obtain good, light color in 
finished products at nominal cost. Other 
grades of Stearic Acids also available up 
to 90°. 


PLASTICIZER FOR PROTECTIVE COATINGS, 
ADHESIVES, IMPREGNANTS, INKS 


DREW DP 520. More than a plasticizer: 
a versatile chemical used to impart flexi- 
bility, clearness, toughness, permanence 
in a wide variety of protein base products. 
Exceptionally stable against heat and 
humidity changes. 


Drew Fatty Acids are, in many cases, 
both distilled and fractionated by a con- 
tinuous process to reduce unsaponifiables, 
to keep color and odor forming bodies to 
a minimum, and when necessary to 
concentrate the unsaturated acids. When 
you specify Drew Fatty Acids, you pay 
only for the fractions that are best for 
your product. 


If you demand quality in your product, always insist on 
Drew Fatty Acids. Write for complete reference book, 
“Drew Fatty Acids”, or phone us. 


TECHNICAL PRODUCTS DIVISION 


E. F. DREW & CO., INC. 
15 EAST 26th STREET, NEW YORK 10, N. Y. 
CHICAGO PHILADELPHIA BOSTON 


1952 


> 

ie 
PRODUCTS 


CITIES SERVICE 


gives 
protected service 


ITIES SERVICE refines the choicest crudes by eliminate all danger of leakage, pilferage and 
the exclusive Heart-Cut Process to produce substitution. Give your drums Tri-Sure protec. 
Koolmotor Oil. And Koolmotor drums are tion, and give your customers proof that you 
sealed with Tri-Sure Closures* —to give quality deliver full quantity and quality every time. 


protection to quality processing. 


Cities Service uses Tri-Sure 
Closures to safeguard its oils and 
greases for the same reason that 
other leading shippers place their 
faith in this proven protection: the 
Tri-Sure Flange, Plug and Seal CLOSURES 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


When you order drums, include 
the specification that always 
pays: “equipped with Tri-Sure 
Closures.”” 

*The “Tri-Sure” Trademark is a mark of 
reliability backed by 29 years serving 
industry. It tells your customers that 
genuine Tri-Sure Flanges (inserted with 


genuine Tri-Sure dies), Plugs and Seals 
have been used 


Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
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HEADQUARTERS FOR AIR HANDLING AND CONDITIONING EQUIPMENT 


.... fo meet all types of industrial, power plant, 
commercial and public building requirements. 


The Sign of Resourceful Engineering 
and Economical Performance 


What you’re looking for in air handling and air 
conditioning you are likely to find at Clarage 
Fan .. . highly efficient, dependable equipment — job 
engineered to your particular needs . . . 


cparedauaiak taceee It’s nearly 40 years since we started building 


pon pple cae fans, blowers and allied products. We have had 
ample time to temper research with experience, engineer- 
ing with sound practice, manufacturing to actual operating 


in-the-field demands.... 


You can profit by dealing with Clarage. We 
have an established reputation for getting things done 
right .. . . As evidence of what we mean, 97 of the 100 
largest American corporations are users of Clarage 


fan equipment. Need we say more? 


MECHANICAL DRAFT FANS — both forced 
ond induced droft. Heavy-duty construction 
for continuous operation at peak 


CLARAGE FAN COMPANY 


637 PORTER ST., KALAMAZOO, MICH. 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 


4285 Richelieu $1., Montreal 
IN CANADA: 4285 Richeliey 51, Mo 


CAST IRON FANS — for in- 
dustrial services. Unique con- 
struction assures extra long life 
when handling corrosive gases. 
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Is there a gas 
we haven't met? 


Our Carrier Centrifugal Compressors have compressed more differ- 
ent gases on the job than those of any other manufacturer. We think 
experience like that is important to you. 


Maybe you work with butane or propane. Ethylene, methylene 
chloride, ethane or chlorine. Air, oxygen, sulphur dioxide or hy- 
drogen sulphide. All of these and many more have been used in 
our Centrifugal Compressors at some time or other during the 
past thirty years. So there's a lot of experience for you to draw 
upon when you call on Carrier. 


Carrier Centrifugal Compressors are available in standard designs 
from 2000 to 40,000 cfm, with three to seven wheels. In most cases they 
need no individual engineering. And they're built from standard, pre- 
tested components — you're sure of good performance right from the start. 

There's a lot more to our Centrifugal Compressor story, of course. 
Why not consult the Carrier office nearest you? Or write Carrier 
Corporation, Syracuse 1, New York, for the catalog, “Centrifugal 


Compressors for Industry.” 


Carrier has built more multi-etage Centrifugal Compressors than any other manufacturer 


Here is 


one of them (left) on the job at a petroleum company. Skilled workmanship, precision inspections 


(right) and grueling tests make Carrier Centrifugal Compressors the most dependable you can buy 
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Walworth manufactures a com- 
plete line of Gate, Globe, Angle, 
Check, and Lubricated Plug Valves, 
made of Stainless Steel, Steel, Iron, 
Bronze, and Special Alloys in a 
wide range of sizes and tempera- 
ture-pressure ratings. 


Fittings of steel, iron, and bronze 
are also manufactured in all con- 
ventional types and sizes. 


WALWORTH 


valves and fittings 
60 East 42nd Street, New York 17, N. Y. 


Distributors in principal centers 
throughout the world 
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Before You Buy... 
Consider 
Micro-Klean 


When it comes to clarification, 
Cuno MICRO-KLEAN can handle a 
wide range of micronic filtration 
jobs just as satisfactorily as larger, 
more expensive filtering systems. 
A MICRO-KLEAN is a simple, in- 
expensive unit, economical to in- 
stall and operate. First cost is 

low. Maintenance cost is low. 
It is efficient because it works 
by a positive mechanical principle 
the only micronic filter to do so. 
It is economical because of its 
greater dirt-holding capacity 
which means fewer cartridge 
] changes. Thus, larger batches can 
be handled with each set of car- 

tridges. 

This greater capacity results 
from maximum porosity (85-90%) 
and exclusive “graded density in 
' depth.” Thousands of tiny fibres 
are carefully distributed through 
the structure to form interstices 
into which the solids are trapped. 
The cartridge gets its strength 
4 from resinous impregnation and 
polymerization. 


Easy Replacement 


Simply remove cover . . . lift 
out old cartridge . . . drop in new. 
Minimum of mess or bother. 

GUARANTEED to remove 100% Ath 
of all solids for which it is rated 
plus a large percentage down to 
1 micron. Cartridge densities: 10, 
25, 50 microns. Capacities: a few 
to over 800 gpm. 

It is the lowest-cost device you 
can use to solve a wide range of 
micronic filtration problems. 


Please send information on Cuno MICRO-KLEAN | 


| for following service... | 

| TTT | Removes More Sizes of Solids 

| Title sides | from More Kinds of Fluids 

| | Strain fuels, lubricants, process fluids, etc. —AUTO-KLEAN 
Filter fuels, lubriconts, process fluids, etc.— MICRO-KLEAN 

| | Clean raw water, recirculoting water, etc.—FLO-KLEAN 

| ++» -Zone State. 


Please attach to buwness letterhead 
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| Dept. 104D, South Vine Street, Meriden, Conn | - ._ " 


This 2400-volt Metal -Cled Switchgear installation serves power and lighting circuits at the Marine Corps San Diego Recruit Depot. 


'"...Its design eliminates operating hazards!" 


This new Westinghouse Switchgear installation 
points up many advantages of replacing obsolete 
protective equipment with modern switchgear. 


“,.. Because its design eliminates operating 
hazards, the new equipment provides a big 
margin of safety over the old installation. 
Safety interlocks and complete isolation of 
live parts make switching, circuit testing, 
and breaker exchange as safe as turning on 
the lights. 


“Lower over-all cost is anticipated also. 
Complete factory assembly and testing of the 
unit have resulted in substantially reduced 
installed cost... and its standardized design 
provides ample flexibility for low-cost expan- 
sion or conversion of the depot's power system.” 
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This is how Ets-Hokin & Galvan, Electrical Con- 
tractors on this job, sum up this Westinghouse 
Metal-Clad Switchgear. And they cover only a 
few of the benefits this modern equipment 
offers to you. 


For complete information write for Booklet 
B-4016. Address: Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
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INCREASE IN 
OCTANE NUMBER 
REGULAR PRICED GASOLINE 


FOAMITE* FIREFOAM FIGHTS FIRE. \ great deal of destruction by fire is 
avoided by the use of Foamite fire extinguishers to blanket flames 
with a froth of carbon dioxide and aluminum hydroxide. Alumi- 
num sulfate is one of the important chemicals which react to form 


SO 


AS OCTANE NUMBERS HIT NEW HIGH and demand for more 

powerful fuels increases, Cyanamid expands its catalyst 
output at Michigan City, Indiana. Here production of AERO- 
CAT® MS Synthetic Fluid Catalyst is being increased to a 
level sufficient for 800,000 barrels daily of refining capacity. 
This growth is a part of Cyanamid’s planned program of ex- 
pansion that began in 1942 with the establishment of a plant 
at Ft. Worth. Texas. 


NEW CIRCUIT BREAKER USES PLASTIC HOUSING made of Cyanamid’s 
BEETLE® Molding Compound. Engineers selected BEETLE 
because it provides the case of the “Stab-lok™ cireuit breaker 
with are resistance, good dielectric strength and high mechani- 


cal strength. This is an example of how Cyanamid creates new 
opportunities for industrial designers by providing materials 
with unusual combinations of properties. 


this fire-snuffing foam. Produced by Cyanamid, aluminum sulfate 
meets manufacturers’ highest standards for uniformity. quality 
and purity needed in this critieal application as well as in other 
industrial uses. 


© Register et trade mark of Am Poamite Cory 
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ACRYLAMIDE CH,=CHCONH, 
N-tert-BUTYLACRYLAMIDE  CH,=CHCONHC(CH,), 
N.N'-METHYLENEBISACRYLAMIDE  (CH,=CHCONH),CH, 


‘These new crystalline monomers are available in trial-lot quantities. They 
are reactive monomers having long shelf life and should be useful for 
applications requiring a polymer with additional functional groups. 
Possible fields of application: synthetic fibers, surface coatings, textile and 
paper finishes, and ion-exchange resins. 


American y id 
30 Rockefeller New 20, N 
Please send literature ronnie 


checked: or further data on the it 


MS Catalyst 
ETLE Molding Compound 


Crystalline Monomers 


INDIA’S FIRST DYESTUFFS AND PHARMACEUTICAL PLANT opens at Bul- Name 
sar. Built with technical and engineering assistance from 
American Cyanamid, this new plant, Atul Products Ltd., was 
described by Prime Minister Nehru as “one of the major con- 
struction works of New India.” The $3,500,000 plant will be 
managed entirely by Indian engineers and scientists. It will pro- 
duce a major portion of India’s requirements of azo and sulfur 
dyes, as well as aureomyein, sulfa drugs and folie acid. 


Company 


Toronto and Mont 
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Catatytle delivers ow tire and within the budget. Our 
blanket service the petrolewm aad chemical fletds 
covers every Jetall from the pretiminary tesearch to 
the finished plant 


Research & Development Process Design 
Pilot Plant Investigations Ecgineering 
Economic Studies Procurement 
Constrection 
Plant Operation 
Revamp of Existing Facilities 
Pieni Maintenance 


iMusteatec here is cat-cracker recently completed 
for The Shamrok OF ead Gas Corporation in Texas, 
including orecess Gesign, engineering, procurement 
and construction anit went op stream 298 days 
after the contract wat signed, Catalytic complete 
service ICO% of the way 


You will find Cstalytie’s practical experiemee sof 
value— beyond price. 


CATALYTIC j 
CONSTRUCTION COMPANY 


(S28 WALNUT STREET PHILADELPHIA 2, PENNA, 
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Cooper-Bessemer Compressors 


Thousands speak 
louder than words! 


! 


COOPER-BESSEMER Compressors Get all the facts on the latest Cooper- 

of the most modern types.suchas Bessemers. They are built for any 
the space-saving unit shown above. 
today total millions of horsepower. 
You'll find these efficient compres- 
sors in all kinds of service. compressor-building experience. 


type drive in sizes up to 5,000 horse- 
power, are backed by years of 


Send for your copy of this new bulletin The 
covering the features. capacities. dimen- 
sions. weight. of the Cooper 
wer-driven Type M compressors. 200 to 
hp. Other bulletins covering stil! pe -B. 
larger sizes are also yours for the asking. oo rr essemer 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


New York Washington, D. C. Bradford, Po. Sen Francisco Houston, 
Dalles, Greggton, Pampa ond Odessa, Texas Seattle Tulsa Shreveport 
St. Lovis los Angeles Chicago Corocas, Venezvela Cooper-Bessemer of 
Ceneda, Holifox, Nova Scotia Gloucester, Moss. New Orleans, lo. 
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How the right Arc Furnace Equipment 
keeps costs down 


Here's a case where a relatively small plant is one of the industry's 
lowest cost producers. It’s the Virginia-Carolina Chemical Corporation's 
new electric furnace operation at Charleston, S. C., for the production 


of phosphorus. 
Power efficiency is 10% above normal 


The biggest operating cost item is electric power (30 to 35% of total 
operating costs) so they planned the electrical system carefully and had 
Westinghouse help. First they designed for an unusually high operating 
voltage. This increased the efficiency 10% and also boosted furnace 
capacity. In effect, the high voltage lengthens the reaction zone in 
the furnace and thus increases production per kwhr. 


Rototrol runs furnace automatically 


The furnace operation is controlled automatically by Westinghouse 
Rototrol". It maintains the desired operating conditions by con- 
tinuously moving the carbon electrodes up and down within the boiling 
charge. When any electrical disturbance occurs, Rototrol smoothly 
restores proper conditions without overshooting. 


System designed for high power factor 


Smart planning also resulted in a high power factor for the unit and this 
further reduced power bills. The whole electrical system is highly 
dependable because of the experience Westinghouse brings to furnace 
equipment design. More Westinghouse arc furnace equipment is in use 
than all other makes combined. 


Call Westinghouse on your next project 


This project is typical of the engineering assistance and equipment 
Westinghouse applies to chemical processes. When your next project 
comes up, call Westinghouse early in the planning stage. 


FREE BOOK ON ARC FURNACE EQUIPMENT 


If you're interested in arc furnace production, write now for 
this free book “Westinghouse Equipment for Electric Arc 
Furnaces”, B-4695. It tells how you can increase output, get 
more dependable production. Westinghouse Electric Corpora- 
tion, Box 868, Pittsburgh 30, Pennsylvania. J-94886 
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Combined for Service and Savings: 


AUTOMATIC CONTROL 


Hagan Engineers have developed automatic con- 
trol equipment and instruments which can be 
assembled into coordinated systems designed to 
meet your particular requirements. For example: 


HAGAN AIR-OPERATED AUTOMATIC CON- 
TROL EQUIPMENT includes pressure measuring 
and control units which may be combined into 
automatic control systems for process industries, 
metallurgical furnaces and steam power plants. 


HAGAN THRUSTORQ is designed to measure 
forces and transmit a proportional signal to 
actuate a recording or indicating instrument, or 
an automatic control system. Typical applications 
include: automatic batch weighing, rocket thrust 


HAGAN CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORG FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 


measurement, dynamometer testing of electric 
motors and internal combustion engines. 


HAGAN RING BALANCE FLOW METERS are 
the most versatile meters available. Hagan 
Meters indicate, record, and integrate one or two 
flow rates. Standard modifications provide for 
pressure and temperature compensation. Ring 
assemblies are available to measure pressure dif- 
ferentials from 20” to 140” WC at static pres- 
sures up to 15,000 psig, and from 40” to 420” 
WC at static pressures to 2000 psig. 


WRITE, WIRE or PHONE today for informa- 
tion about how Hagan Engineers can help you 
solve your industrial control and instrumenta- 
tion problems. 


HAGAN BUILDING 


METALLURGICAL FURNACE CONTROL SYSTEMS 
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Stangl Pottery, mabufacturers of fine 
dinnerware and art»ware, proved that 
setter tiles fortified with ALCOA 
Alumina last at least twice as long as 
silicon carbide slabs. 


In a convincing test lasting more 
than a year, Stafighfeund that tiles 
manufactured by C. Remmey 
Son Company (fortified with ALCOA 
Alumina) gave excellent service for 
at least twelve months, after surviv- 
ing the initial fre, Baterdinary 
used in the same proo-- failed in 
about three months, Gm the average. 


The conclusion was el@ar to Stang!: 
To cut costs, use slabs nd <pacer- 
fortified with ALCOA Alimina ... 
and that is exactly what the, are doing! 


If you have high-temperature prob- 
lems, why not take a cue from Stangl? 
Investigate the money-saving features 
of porcelains, refractories and other 
high-heat ceramics fortified with 
ALCOA Alumina. It’s a sure way to 
reduce down-time . . . maintain higher 
operating temperatures over longer 
periods . . . increase load-bearing 
strength. 


Let us discuss with you the value 
of ALCOA Alumina in the refractories 
you use or make. We may give you 
some interesting facts. 


cer at Stang! using ALCOA Alumine-fertified slabs and deck spacers. 
schedule is two hours ot C/5S. Tunnel kiln 111 ft. long. 


Write to: Avuminum Company oF 
America, Cuemicats Drvision, 602-F 
Gulf Building, Pittsburgh 19, Pa. 
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Youll you checked 
BRISTOL'S DYNAMASTER 


Continuous-balancing electronic recorders 


A high-speed, accurate electronic brain to measure, record, and control 
d-c voltage, d-c current, resistance, capacitance —or any variable that can 
be converted into those quantities. 
The continuous-balancing circuit responds to minute changes instantly. 
Available as a self-balancing bridge or potentiometer, the Dynamaster 
is a versatile, dependable, trouble-free measuring instrument. 


BRIST O L 
The denendalle Guidepott off 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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COMPANIES LIKE THESE 


are using 
practical features Dynamasters 


North American Cyanamid Limited 


. ones? aughl cel Corporatio 
ay bestos anhattan, tne 
Little or no maintenance . Manhattan Rubber Division 
‘ Consolidated Edison Co, of New York, tne 
Electronic component uses vacuum tubes 


Friez Instrument Division, 
Sendix Aviation Co 
available from any radio supply house attest 


Scovill Manufacturing Company 


Full-scale pen travel in 7, 3, or 4 seconds Pratt & Whitney Division 
Niles Bement-Pond Co 


Chart speeds from % in. per hour 


International Harvester Company 


to 7200 in. per hour Westinghouse Electric Corporation 
The Johns Hopkins University 


Multipoint recorders up to 16 points 


United Aircraft Corporation 


Same amplifier used on all Dynamaster models The Sponge Rubber Producty Company 
Commercial Solvents Corporation 
+. be removed and replaced with Armstrong Cork Company 
nothing but a screwdriver United States Steel Company 


Collins Radio Company 


Periodic automatic standardization 


Baldwin-Lima-Hamilton Corp 


on potentiometer models Ruge- de Forrest Company 
National Bureau of Standards 


Exceptionally unaffected by stray currents 


Bausch & Lomb Optical Company 


(1000 to 1 discrimination) Koppers Company, Inc 

Practically immune to vibration or shock The B. F. Goodrich Company 

Bocing Airplane Company 

Industrial Nucleonics Corp. 

FOR MORE INFORMATION on how E. 1. du Pont de Nemours & Co., Inc 

Dy namaster can solve your measurement Automatic Temperature Control Co., Inc. 

problems, use the coupon to send for Swindell-Dressler Corporation 

Catalog No. P1245. Woods Hole Oceanographic Institution 
Jarrell- Ash Company 


National Research Corporation 


THE BRISTOL COMPANY 
109 Bristol Road 
Waterbury 20, Conn. 


Please send catalog giving details of 
Dynamaster performance to: 


NAME 


COMPANY 


ADDRESS 


city ZONE 


L 
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PRESSURE? 
TEMPERATURE? 
MATERIALS? 

CAPACITY ? 


BLAW-KNOX waar vou n AUTOCLAVES 


5 gal. stainless steel, electrically-heated 
autoclave for 2000 psi working pressure. 


e Sizes and types for every reaction. 


e Patented stuffing box design for 
trouble-free service. 


e@ Meet all ASME and State codes. 


e Can be fabricated from your 
drawings. 


For information on Blaw-Knox Autoclaves and 
other process equipment, write for Bulletin 2383. 


PROCESS EQUIPMENT DEPARTMENT 


BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
2090 Farmers Bank Bidg., Pittsburgh 22, Pa. 


100 gal. Chrome-Vanadium autoclave, for 3000 psi 
working pressure, with staged-type stuffing box. Other offices in Principal Cities 


BLAWSA EQUIPMENT 
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... MUST YOUR PLANT REPLACE 
INDUSTRIAL PROCESS LINES? 


Why take a chance on costly replacements and 
repairs when Chase® Copper Water Tube is 
ideal for most industrial process lines? 


Chase Copper Water Tube is rustproof and 
corrosion-resistant. Installations made in process 
industries years ago, are free of rust and smooth 
as ever inside. Fluids flow through copper tube 
easily and pumping costs are kept down. 


Chase Copper Water Tube, and Chase Solder- 
Joint fittings make pressure-tight, leak-proof 
connections. Chase Copper Water Tube is light 
in weight, easy to install. It comes in long lengths 
that require fewer joints, saves time and money. 


Chase P BRASS & COPPER 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass & Copper 
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Complete 
Seating Contact! 


You know you've got it with... 


CHAPMAN 


Exclusive 


Nothing can “unseat” the disc-ring of this valve from its drop-tight 
contact with the body-ring . . . because clearance at the hinge-pins 
means that this contact is complete. There is no sliding action, conse- 
quently no wear, no leakage. And the pivoted disc is cushioned to an 
easy, silent closing . . . without slam . . . in installations that don’t 
have unusual piping arrangements. 

What's more, hydraulic laboratory tests at a top engi- 
negring school prove that the specially designed disc 
and streamlined valve-body reduce head loss as 
much as 80° under conventional swing-type check 
valves. See the graphs of these tests . . . and illustra- 
tions of the unique construction features of Chap- 
man Tilting Disc Check Valves .. . in Catalog 
No. 30 (yours for the asking). Write. 


Cross-section of the Chapman Tilting- 
Disc Check Valve. A feature of the de- 
sign is that che disc seat lifts away from 
the body seat when opening, and drops 
into contact when closing, with no 
sliding or wearing of the seats. 


THE CHAPMAN VALVE MFG. CO. 
INDIAN ORCHARD, MASSACHUSETTS 
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The Lectrodryer holds this 
filling room below 50% 
relative humidity, so the malted 


milk powder is kept DRY. 


When you say, 


““Make mine a Horlick’s malted...“’ 


Horlick’s malted milk powder flows freely from 
the dispenser, because it was packaged ina DRY 
atmosphere. Regardless of outside weather con- 
ditions in Racine, Wisconsin—any day in the year 
—this filling room has “winter-weather DRY- 
ness”. A Lectrodryer* keeps it that way. 

Supply DRY air to processing equipment, 
workrooms and storage areas and you speed pro- 


duction, while also preserving product quality. 


LECTRODRYERS DRY 


wiTtH ACTIVATED ALUMINAS 


Cuemicat ENGINEERING 
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That's the experience of thousands of plants 
all over the world, in dozens of industries. 
Lectrodryers do that DRYing. 

The book, “Because Moisture Isn’t Pink” de- 
scribing many of these installations, may be your 
key to ways of increasing your production. For 
a free copy, write Pittsburgh Lectrodryer 
Corporation, 303 32nd Street, Pittsburgh 30, 
Pennsylvania. Ask for Bulletin 216. 


ta Engiand: Birtec, Limited, Tyburn Read, Erdington, Birmingham. 

tn Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sydaey. 

in France: Stein et Rowbaix, 24 Rue Erianger, Paris XVI. 

Belgium: $. A Beige Stein et Roubaix, 320 Rue du Moulin, Bressour-Liege. 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 
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If 


heavy chemicals, look into Chemico’s all-inclusive 


service, 


loc 


checked before starting engineering designs, Fach 
Chemico project is planned to meet your specific 


needs. 


PROCESS—Chemico offers a wide range of 


processes for the production of heavy chemicals. 


Ey 


maximum output at lowest product cost, 


MANPOWER—Automatic operation, centralized 
control and efficient plant layout minimize man- 


power requirements. Maintenance is simple. Equip- 


me 


DELIVERY—Chemico trains the operating crew 


one-contract, one-responsibility, performance- 
guaranteed basis. 


From every viewpoint, a Chemico-built plant is a 
profitable investment. Proof? 37 years of successful 
experience in completing more than 800 installa- 


ANNING—AIl factors that may influence design 


“nt is never “hard to get at” for repairs, 


No matter 
how you look at a 
Chemico plant 


it’s a 
profitable 
investment 


you are thinking of expanding present facilities 


erecting a new plant for the manufacture of 


. availability of raw materials and utilities, 


ation of plant site, soil conditions . . . are 


ery one is proved in service . . . designed for 


. turns over an efficiently operating plant on a 


tions throughout the world. 


CHEMICAL CONSTRUCTION CORPORATION 


94 


A UNTT OF AMPRICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


CABLES: CHEMICONST, NEW YORK 


TECHNICAL REPRESENTATIVES: IN EUROPE—CYANAMID PRODUCTS LTD., LONDON ; IN CANADA—CHEMICAL CONSTRUCTION Chemico plants are 
(INTER-AMERICAN) LTD., TORONTO; IN SOUTHERN AFRICA—SOUTH AFRICA CYANAMID (PTY) LTD., JOHANNESBURG profitable investments 
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a Conkey Rotary Leaf Pressure Filter . 
during regular operating cycle 


Because slow rotation of filter 

leaves in the slurry prevents 
separation (settling out) of 

solids, and insures formation 

of a uniform cake structure of 

even thickness and high washing effi- 
ciency, with positive cake discharge, 
you never need open a Conkey Rotary 
Leaf Pressure Filter during regular op- 
eration for cake discharge or other 
cyclic requirement. Thus very consider- 
able savings in filter cloth and labor 
are effected. 

Volatile or dangerous liquids may be 
handled safely. Operating cycles are 
economical. Cake building, cake wash- 
ing and dewatering are independent 
and consonant with optimum require- 
ments of each filtration. 

Filter leaves—sectored and easily re- 
movable — permit filter to be dressed 
with cotton fabric, while quick-opening 
ports permit replacement of any sector 
requiring re-dressing. Cloth replace- 
ment requirements can be readily and 
positively identified through filtrate 
sample cocks or observation tubes. For 
complete data relative to various appli- 
cations of this superior filter, write for 
technical bulletin No. 105. 


- Process Equipment Division 


Tarbe-Mixers, Evaporators, 
Dewaterers, Dryers, Towers, Tanks, Transportation Corporation 
Bins, Pressure Vessels Sales Office: 10 East 49th Street, New York 17, N. Y. 


General Offices: 135 So. La Salle St., Chicago 90, Ill. 
OFFICES IN ALL PRINCIPAL CITIES In Canada: Canadian Locomotive Co., Lid., Kingston, Ont. 
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Two distinct types in a wide 
hazardous area 


Both types have been service tested through 
the years for continued safe and dependable 
use. Both are approved by Underwriters’ Labo- 

ratories, Inc. ... Type CES for atmospheres 

Hot Gr ounding containing explosive gases or vapors and Type 
o FSQ for either explosive or dusty atmospheres. 
Hot) You can rely on both types for the safe con- 
iy \ nection of portable electrical equipment in 


Delayed such hazardous locations. 
Action Type CES 


Interlocking 1. Crovise-Hinds famous Arktite design ... 
Sleeve circuit-breaking at full load . . . no disconnect 
switch required. 


2. Plugs can be used in non-explosion- 
Plug proof Arkrite receptacles, permitting the use of 
special explosion-proof portable equipment 
and tools in non-hazardous locations. How- 
ever, non-hazardous equipment cannot be 
used in hazardous areas because Type CES 
Explosion-Proof Receptacles will not accept 
the regular Arktite plugs. 


3. Simple delayed action feature. . . insert 
plug, twist... push. Contacts make and break 
in tight explosion-proof chamber without 
enough oxygen to maintain the arc. 

4. Pigtails in splice box ... factory sealed 
to contain any explosion. 

5. Upto30-Amp., 460-Volt,A.C.;60-Amp., 
230-Volt, A. C., single and 3-phase. 


6. Explosion-proof. 


Other explosion-proof 
Arktite receptacles 
similar to CES. 


CONDULETS TRAFFIC SIGNALS 
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range of sizes to meet your 
requirements 


Type FSQ 


1. Has built-in interlocked disconnect 
switch ... no separate disconnect required. 


2. Simple, sure dead front action ... insert 
plug and twist to turn on switch... twist to with- 
draw plug. Twisting operates built-in switch. 
Plugs cannot be inserted or withdrawn with 
switch “ON”. 


3. The threaded cover can only be re- 
moved when the switch is “OFF” and the switch 
cannot be turned “ON” until the cover is on and 
locked in position by a special screw. 


4 Up to 30-Amp., 460-Volt, A. C. single 
and 3-phase; or 250-Volt, D. C. 


5. Explosion-proof and dust-tight. 


Look for the complete listings in your 
Condulet Catalog, or send for full information. 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


Birmingham Boston - Buftalo- Chicago— Cinaanat - Cleveland 
Kansas City—Los Angeles - Milwoukes 
phso Pittsburgh - Portland Ore San 
Washington RESIDENT REPRESENTATIVES 
lotte Orleans v 


Other explosion-proof 
and dust-tight receptacles 
with interlocked switches 

or circuit breakers. _, 


and. 
Interlock: = ) 
int Arm = 
er 
= = — | 
Receptacle 
Assembly 
Contacts 
| 
y 
Pl — 
fj | | 
Crouse Minds pany nada, Lid, Torente, Ont 
AIRPORT LIGHTING FLOODLIGHTS 
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How to Plan Higher Output 
with Faster, Safer Drying 


To increase production, a large eastern chemical 
manufacturer installed a 60” diameter Lukenweld 
Jacketed Steel Roll to replace one of conventional 
type, identical in size. When operated at the same 
pressure as the one it replaced, the new roll increased 
production 33% —proof that under identical pressures 
Lukenweld Jacketed Steel Rolls are better heat trans- 
fer units. When pressure in the new 
roll was increased, production 

jumped 67%. 
Whether drying, cooling or flak- 
ing, production increases like these 


Improved machinery for improved processes through engineering 


LUKENWELD 


may be within your reach, too, with Lukenweld Jack- 
eted Steel Rolls. Featuring assured safety through use 
of high-strength rolled steel plate, Lukenweld rolls 
permit faster drying operation at pressures as high as 
350 psi. By restricting steam to a shallow annular 
passage Lukenweld rolls reach operating tempera- 
tures faster . . . reflect pressure variations quicker. 
In addition, Lukenweld rolls offer the advantages of 
reduced installation and maintenance costs, more 
flexible operation. 


For information on flaking or drying for the chem- 
ical field, write: Lukenweld, Division of Lukens Steel 
Company, 400 Lukens Building, Coatesville, Pa. 


A DIVISION OF LUKENS STEEL COMPANY 


ji 
| 
| 
LUKENS) 
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ideal for ANYVi 


Here is a battery of Foote Bros.-Louis Allis Gear- 
motors at work for the International Milling 
Company in Detroit. Enduring heavy loads under 
excessive dust conditions, these units are provid- 
ing positive, uniform power, day in and day out, 
under rugged service. 

These Gearmotors incorporate Duti-Rated 
Gears with file hard surfaces and resilient cores, 
assuring maximum strength in minimum size. 
The cast iron housings give rigidity, and the 
large oil reservoir with splash lubrication means 
continuous, trouble-free operation. 

Foote Bros.-Louis Allis Gearmotors are avail- 
able in single, double and triple reductions to 
provide output speeds of 780 down to 7.5 r.p.m. 
Capacities from | h.p. through 150 h.p. Open 
drip-proof, splash-proof, enclosed and explosion- 
proof motors are avail- 
able. Mail the coupon 
for Bulletin GMA. cee 


2 
- 
- 


Foote Bros.-Lovis Allis Gearmotors installed at the 
International Milling ar Detroit, Michigan, 


Power Through Caller Gears 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. CE, 4545 S. Western Blvd. * Chicago 9, Illinois 


5 " Foote Bros. Gear and Machine Corporation 
Dept. CE, 4545 South Western Boulevard 
Chicago 9, Illinois 

- Send me Bulletin GMA on 
Foote Bros.-Louis Allis Gearmotors. 
Name 

Company 


Posstion 


Line-O-Power Drives Hygrode Drives Moxi-Power Drives Company Address 


City Zone Sate 


ENGInEERING—June 1952 


f 
engineered for tough jobs oe 
= 
4 
Ey 
| 
99 


Sheave that always runs true! 


The Taper-Lock bushing seats evenly along 
the entire length of the hub. It is self-seating. There 
is no collar—no protruding part—no flange to pre- 
vent uniform compression. 

With full contact, Taper-Lock sheaves run true. Made 
of finest grade of close-grained semi-steel, cast in the 
Dodge foundry. Precision grooves have identical pitch 
diameters so that every belt can pull its share of the load. 

Sheave and bushing mount as a unit—easy to align 
on the shaft. Grips the shaft like a shrunk-on fit. Flush 
hub means safety. 

THERE IS ONLY ONE TAPER-LOCK (a patented 
product of Dodge). Available from distributors’ stocks 
in a complete range of sizes in A-B combination, B, C 
and D grooves. Also ask your distributors for Dodge 
Sealed-Life V-Belts. WRITE for complete data. 

DODGE MANUFACTURING CORPORATION, 200 Union St., Mishawaka, Indiana 


DODGE 


CALL THE TRANSMISSIONEER 
your local Dodge Distributor. Factory 
trained by Dodge, he can give you 
valuable assistance on new, cost-saving 
methods. Look for his name under 
“Power Transmission Machinery” in your 
lassified book. 


YOUR NAME PLATE*REQUIREMENTS, WRITE 


OUR SUBSIDIARY, 


CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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If You're Batch-Cooking You Can 
Use This Inexpensive Control 


Here is a recorder-controller planned espe- 
cially for economically controlling proc- 
esses like batch cooking. The Gotham 
Elapsed Time Recorder-Controller does 
the essential control jobs easily and accu- 


rately. First of all, it brings the batch up 


to maximum holding temperature fast. It 
holds the batch at that temperature for a 
predetermined period. It shuts down the 
process at the end of the cooking period. 
Those are its three standard functions. 


Automatic venting or cooling functions Gotham Elapsed Time Recorder-Controller 


can be added. Also available with a pres- 


sure, instead of temperature, system. SPECIFICATIONS 
Write for full information about the 


Elapsed Time Recorder-Controller and CHART SIZE: 12" 


other Gotham Controllers. Theyre in CASE: Standord- block crinkle; smooth black or white 
Catalog 500. may be obtained. 


ACTUATION: Vapor, Gas or Mercury for temperature. 
Pressure elements available. 
CHART DRIVE: Spring wound or synchronous motor. 


CONTROL SYSTEM: Pilot relay with adjustable sensi- 
tivity for 0 to 30% throttling band 
| is standard, two position or 100% 


throttling band available. 
HOLDING PERIOD: Standard 0 to 3 hrs. Other periods 


This Is What the Gotham Elapsed 
Time Recorder-Controller Does 


1, Brings controlled variable (temperature 
or pressure) up to maximum fast. 


2. Holds variable at maximum for prede- 
termined period. 
3. Shuts down process. 


4. Automatic venting or cooling con be Division of AMERICAN MACHINE AND METALS, INC. 
added. Dept. 9, 233 Broodway, New York 12, New York 
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Imagine trying fo do this 
ANY OTHER WAY! 


THE CUSTOMER PROBLEM—To improve the slow and costly 
method of handling bulk coffee beans over a route that included 
(1) a four-floor elevator drop to a siding, (2) a hundred-yard 
rail haul, and (3) a nine-floor elevator lift to final processing 
equipment. The work included two loading and two unloading 
operations. 

THE DRACCO ANSWER—A Dracco Pneumatic Conveyor now 
transports the coffee automatically at 36 tons per hour! It is 
carried through a completely enclosed sanitary system directly 
from the storage floor to the final processing machines. 


THE RESULT—Slow manual and mechanical materials han- 
dling was eliminated, plant capacity was substantially in- 
creased, and operating costs were reduced to a minimum. 
This cost-saving materials handling installation is typical 
of the modern technique of handling dry bulk materials with 
Dracco Pneumatic Conveyors. 


DRACCOSO CORPORATION 


Harvard Avenve and East 116th St. «© Cleveland 5, Ohio 


Further information on the advantages of Dracco 
Pneumatic Conveyor as related to your materials 
handling problem may be had by contacting the nearest 
Dracco representative or Dept. C-6, Cleveland, Ohio. 


Diagram showing loca- 
tion of Dracco con- 
veyor installation at 
Paxton and Gallagher 
Co., Omaha, Neb., 
which carries coffee 
from storage bins, over 
a rail siding and under 
a vehicle bridge, 
through three buildings 
and up to the receivers 
and roasters on the 
ninth floor of the final 
process building. 


Surge hoppers receive coffee 
beans from blenders. Coffee is 
automatically fed from these 
hoppers into the conveyor sys- 


Trestle between buildings sup- 
porting conveyor pipes over rail 
siding and under vehicle a 


system receivers and 


vacuum pumps on the ninth 
floor of the final process build- 
ing. Each of the pumps creates 
the vacuum used to transport 12 
tons of coffee beans per hour. 


|) 
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DUST CONTROL EQUIPMENT - PNEUMATIC CONVEYORS 
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porous 


do you want your 


catalyst 
supports? 


Norton catalyst supports come in two 

types: 
1. If your process calls for coated 
catalyst supports, you get what you 
want from Norton medium-porosity 
spheres. They have a porosity of 30- 
35%, with a rough, open surface struc- 
ture. This gives you maximum adher- 
ence of catalyst to surface. 

2. If you need supports for im- 
pregnation, Norton high-porosity 
spheres are your choice. Their porosity 
is 42-47% with large, connected, internal 
pores uniformly dispersed throughout 
the support. This gives you maximum 
deposition of catalyst. 

You also have a choice of sizes 
and shapes. Norton spheres are avail- 
able in diameters of %" to 1”. Other 
Norton catalyst supports, in ring and 
pellet form, available in diameters of 
\%" to 2”. 

A choice of materials, too. Norton 
catalyst supports can be made from a 
variety of refractory materials, offering 
many different combinations of proper- 
ties 

Test them in action 

You can easily prove, in your own plant, 
what Norton catalyst supports can do 
towards improving your production. 
Want to see samples? Contact your 
Norton representative or write direct to 
Norton Company, 503 New Bond 
Street, Worcester 6, Mass. Canadian 
Representative: A. P. Green Fire Brick 
Co., Ltd., Toronto, Ont. 


NORTON HEAT EXCHANGE PEBBLES 
also offer you worthwhile advantages, 
especially where alternating oxidizing 
and reducing atmospheres are met. 
They're made of ALUNDUM* elec- 
trically fused alumina (alumina con- 
tent 95% to 99%). Nothing like them 
for static or moving heat 

beds. 


Greatly enlarged views of cross-sections of the two types of Norton catalyst support spheres. Left: 
Norton High-Porosity Spheres have connected pores throughout. Right: Norton Medium-Porosity 
Spheres have pores close to surface. You can also get Norton Low-Porosity Spheres if required. 


Norton catalyst supports are made in sphere, ring, and pellet form. 
*Trode-Mork Reg. U.S. Pat. Off. and Foreign Countries 
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Special REFRACTORIES 


Making better products to make other products better. 
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TYGON TUBING — as used in an automatic picture taking 
machine. Here the clarity, flexibility, and resistance of TYGON 


to photographic chemicals has greatly increased service life, 


simplified operation, and minimized maintenance as compared 
to that obtained with rubber cubing 


TYGON PAINT TYGON TANK 


LINING 


quickly applied, fast] long lasting, heavy] accurate, durable 
drying protection], duty sheet TYGON parts and fittings of 
against corrosive, to withstand virtually outstanding chemical 
fumes and spillage. all chemicals resistance for 


U. S. STONEWARE 


AKRON 9, OHIO 


MOLDED TYGON 


types of equipment. 


PLASTICS AND SYNTHETICS DIVISION 


Every day, tough piping problems — big and 
small — are being solved with versatile, plastic 
TYGON TUBING. Designers and engineers, 
throughout industry, are finding TYGON the 
quick, easy, positive answer to tricky transmis- 
sion jobs involving liquids, gases, or semi-solids. 
TYGON Tubing not only resists acids, alkalies, 
oils, greases, certain solvents, and water — but is 
glass-clear and fully flexible. TYGON also is 
strong, smooth-surfaced, abrasion-resistant, light 
in weight, and non-oxidizing. Certain formula- 
tions are completely non-toxic. 

TYGON's excellent chemical resistance permits 
its use with virtually any corrosive. Its clarity 
permits full solution visibility and control. Its 
flexibility permits the most intricate use without 
kinking. Its smooth surfaces give maximum flow, 
easy cleaning, and free draining. Its non-toxicity 
assures complete safety in food, beverage or 
medical applications. 

TYGON Tubing is made in continuous lengths 
and a number of stock sizes ranging from '%” 
ID to 2” ID. There are six standard formulations 
available in clear or glossy black which exhibit 
a range of physical, electrical, and chemical 
properties. Braided jacket reinforcement of 
stainless steel, Saran, or cotton is available and 
suggested where high constant pressures are 
encountered. 

Special compounds and sizes — including rigid 
tubing — to meet specific requirements can be 
made where volume warrants. 

Write, today, for more information and technical 
assistance on the use of TYGON Tubing. Ask 
for Bulletin-77. Ask also about the other forms 
of versatile TYGON that can help you combat 
corrosion. 
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Ree. U.S. Pat. OF. 


Prepared under the editorial direction of Joseph A. O'Connor, News Editor 


For chemicals, a dazzling decade ahead 


Chemical output could rise as much as 75 percent, 
compared with an estimated 19 percent rise in indus- 
trial production, in the decade from 1951 to 1961. 
That's barring all-out war or a major economic crisis. 

Synthetic fibers, for example, could double their 
market by 1961. Petrochemical manufacturers believe 
that by 1961 about 50 percent of all synthetic organics 
will be made from oil or its byproducts. Natural gas 
sales could double or triple within a decade. Light 


metals, such as aluminum, magnesium and titanium, 
will gain faster than old standbys like copper and iron. 


Walfl acetylene precess goes commercial 

Wulff Process Co. has just entered into agree- 
ments with Lummus Co. of New York, the Fluor Corp. 
of Los Angeles and Girdler Corp. of Louisville authoriz 
ing these companies to design and construct plants using 
the Wulff process for making acetylene and ethylene. 

The three engineering companies will get their 
profits from engineering design and construction work; 
they will pay no license fees. Wulff will get its 
profits from royalties paid by actual operators of the 
plants. At the outset, the three engineering firms can 
only offer the process to companies that will use the 
acetylene and ethylene to produce other chemicals. 

Wulff has been running a pilot plant in Maywood, 
Calif.. for 18 months, during the last nine of which 
the plant has been in continuous commercial production 
of acetylene. Wulff is currently expanding its Maywood 
plant to incorporate process improvements. And Wulff 
is also now ready to license the process. 

The process uses natural gas, ethane, propane, 
butane or any liquefied petroleum gas mixture as feed- 
stock, and produces low-cost acetylene. It can be 
used in plants making from | to 100 tons a day. The 
process can also be used to produce ethylene alone or 
for the simultaneous production of acetylene and 
ethylene. It wouldn't be surprising if Koppers were 
more than casually interested in the Wulff process. 


Hew seen the hydrogen bomb? 


The hydrogen bomb is now a virtual certainty. 
Despite qualms of some experts about what will happen 
when the first one is triggered off, work is being pushed. 

Congress reportedly has been told that there 
“soon” will be a single bomb packing more explosive 
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power than all the bombs dropped in World War II. 
The U.S. Air Force alone dropped more than 2.5 
million tons of bombs in that war. 

The new bomb reportedly will equal or surpass 
100 atomic bombs in destructive power. A “good 
guess” is that the U.S. is “not too far away” from its 
hydrogen bomb goal. But Russia may be “as near or 
nearer.” 


Only the beginning for Chemice’s new process 


Watch for important new uses of the chemical 
refining process for metals that Chemical Construction 
Corp. has just unveiled (see Chementator, Sept. 1951, 
p. 112, and Nov. 1951, p. 106). At the outset the 
Chemico process will be used to slash the cost of 
recovering nickel, copper and cobalt. 

But other possibilities abound. Not only can the 
process be used to get sintered manganese oxide from 
low-grade U.S. ores, but it might be used by the 
steel industry to extract manganese from blast furnace 
slag. One big steel company plans practical testing of 
the process in its own operations. Another, one of the 
largest, has sized up the economics of the process. 

Using the new Chemico process, limited tests in- 
dicate, it might be possible to extract alumina from clay 
and to produce titanium dioxide, both at costs from 
half to one-third of present costs per ton. Pure iron 
powder might be extracted from taconite, eliminating 
the need for open hearth operations. The process could 
also be adapted to recovery of chromium as oxide. 

Significantly, while little has been said about it, 
considerable work has been done by Chemical Construc- 
tion and Sherritt Gordon in the latter's Ottawa pilot 
plant to develop a high-pressure high-temperature acid 
leach for uranium ores from Eldorado’s new Beaver 
Lodge operation in Saskatchewan. 


Cobalt: tighter controls, higher goal 


A drive to boost total U.S. supply of cobalt to 21 
million pounds a year by 1955 has been called for by 
DPA. The increase would include imports and produc- 
tion in this country. This goal is 1] million pounds 
higher than the 1950 supply. It includes the cobalt 
content of ore, concentrates, oxide and other com- 
pounds, in addition to metal. 

The Belgian Congo is the principal source of 
(Continued ) 
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THE CHEMENTATOR, continued 


cobalt. But more than half the planned increase will 
be from U.S. sources, through stepped-up cobalt 
recovery in refining nickel and copper, and by other 
methods. 

Cobalt is needed in high-temperature alloys for 
jet engines. It’s also needed for permanent magnets 
and cutting tools 

Meantime, the government has tightened controls 
on cobalt, already under complete allocation. Origi- 
nally, allocations had been clamped on cobalt fines, 
cobalt oxide, cobalt powder and scrap containing more 
than > percent cobalt, used as sources of cobalt in com- 
NPA has now 


extended controls to include compounds produced from 


mercial manufacture and processing 


ores, metal, concentrates and refinery residues. 


Hooker borrows for big expansion 


To finance expansion, Hooker Electrochemical, one 
of the lar: 
nated organics, has negetiated for a 25-vear loan of $20 
million. New York Life, John Hancock, New England 
Mutual. Provident Mutual and two others, through 
Smith, Barney & Co. and R. W 


putting up the money 


est producers of chlorine, caustic and chlori 


Pressprich & Co., are 


The loan agreement calls for 3} percent notes, with 
no payments required on principal until May 1, 1957 
Thereafter, the loan will be amortized at the rate of 
$800,000 a vear up to and including Mav 1, 1977 
first installment of $10 
ind has used $6 million of the new funds to 
retire its outstanding bank loans. It will borrow the 
balance of the loan on or before Nov. 28, 1952. The 
money will go into expansions at Niagara Falls and 
Tacoma, Wash., and for a new $10 million plant to be 
erected at \lontague, Mich 

Present plans call for an outlay of $25 million bi 
Hooker during 1952 and 1953. Added facilities and 
plant improvements will reduce costs, improve efficiency 
and quality of output. At Niagara Falls, capacity for 
diversified chemicals will be expanded 


Hooker has received the 
million 


Caustic and chlorine capacity will be increased sub 
stantially at the Tacoma, Wash. plant. Also at Tacoma, 
Hooker plans a 50 percent boost in ammonia capacity 
The production of its $2 million anhvdrous 
ammonia plant there has already been contracted for 
The plant, designed by Chemical Construction Corp., 
has just gone into operation 


entire 


Hooker is likewise considering a $12 million plant 
in the Greater Vancouver area of British Columbia to 
produce chlorine and caustic for the pulp industr 

The new $10 million chlorine-caustic plant at 
Montague, Mich., will be built by H. K. Ferguson Co. 
When completed at the end of 1953, it will annually 
produce about 100,000 tons. 

Electrolytic diaphragm cells of special Hooker 
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design will convert salt brine into chlorine, caustic soda 
and hydrogen. Brine will be piped from the com- 
pany’s own wells near the plant. 

Test drilling in the 200-acre brine field indicates 
high-purity salt at over a million tons per acre. One 
salt well is completed, others will be drilled this year. 

Water will come from nearby White Lake, and 
electric power from the Muskegon, Mich., plant of 
Consumers’ Power Co., about 14 mi. away. Deep water 
shipping may eventually be utilized from White Lake 
into Lake Michigan. Output of the new Montague 
plant, which will employ about 100, will go to Mid- 
west industry. 

By the end of 1953, Hooker’s gross plant and 
equipment will be valued at about $58 million, or four 
times its $14.5 million value at the end of 1945 


New ammoenia plant fer Lien Oil 


A new anhydrous ammonia plant, to produce 300 
tons a day, will be built by Lion Oil Co. at Luling, La., 
about 14 mi. north of New Orleans on the Mississippi 
River. Most of the output will be converted into 
prilled ammonium nitrate. Texas Co. will supply 
natural gas 

The plant will cost an estimated $31 million 
Lion will get the money from sale of 400,000 additional 
shares of common stock and from the sale to Equitable 
Life of $15 million of 33 percent 20-vear sinking fund 
debentures. DPA has granted Lion a fast tax write 
off on 50 percent of the plant's cost. 

At its El Dorado, Ark., chemical plant, Lion Oil 
now produces about 10 percent of the nation’s commer- 
The new 
plant when completed will increase the nitrogen manu 
facturing capacity of Lion by about 53 percent 


cial output of synthetic nitrogen products 


Setback for Du Pont and 


Government trust-busters have won another round 
in their seven-vear court battle against Du Pont and 
Imperial Chemical Industries. In New York, Federal 
Judge Svlvester Ryan says he will decree that Du Pont 
and ICI must divest themselves of three of their five 
jointly owned companies in Canada and South America, 
with total assets over $400 million. 

Further, he finds that Du Pont will have to make 
its nylon patents available to all comers at reasonable 
rovalty. Judge Rvan’s reason: Du Pont didn’t export 
nylon to the British market, thereby giving ICI’s British 
licensee, Courtauld’s, a monopoly; this damaged U.S. 
export trade. 

Meantime, ICI has purchased Amold Hoffman 
& Co., Inc., of Providence, R.I., and last vear sold $8.2 
million in the U.S., thus disproving that it offers Du 
Pont no competition in the U.S. And Du Pont has 
turned over its nylon process to Chemstrand, owned by 
two of its rivals, Monsanto and American Viscose 
(Continued on page 110) 
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— old-style filter 


one 


is revolutionary new dust filter is another Sly first. Extremely simple and 
th\roughly dependable, it eliminates entirely the gremlin of mechanical shak- 
inggand provides uniform suction of air at dust source. 


ThisWniform suction is achieved by a simple device which cleans the filter 
bags\successively by a reverse flow of air—the same suction which draws 
the d@st onto the filter cloth is reversed to blow it off. 

Since f\is reverse air suction operates continually, the new Sly Filter requires 
no shutalgwns for removing dust from the cloth. 


No mechipnical peded, eliminating all strain 


he Dynacione isn’t NEW any me 
it has Deer: quietly ot vrork im memy ind ustries 
—the viti Sasi 


in filter performance. 


The result of long experiment teeanuusive rests, the Sly Dynaclone 
has thoroughly proved itself. It provides substantial savings over any other 
type of cloth screen dust collection. Write for complete information. 


“PATENTED 


THE W. W. SLY MANUFACTURING CO. 
4771 Train Avenue + Cleveland 2, Ohio 


NEW YORK + CHICAGO * PHILADELPHIA + SYRACUSE 
DETROIT + BUFFALO * CINCINNATI «+ ST. LOUIS 
INDIANAPOLIS + BIRMINGHAM + LOS ANGELES + TORONTO 
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EW Cloth Screen Dust Filter ah 
bow) 
offers 9 NEW ADVANTAGES! 
00? 
ONNNN 
Keeps itself automatically and 
a 
: 
\ 
a very 
SLY 


Flexible, die-cast building lack con 
struction —six control; 
right or left or bm case ee 
or point-of-measurement mounting. 

High capacity (1.8 SCFM), non- 

bleed 

Double slack di 
relay adjustment. 

tegral air permit 
pip- 

Accessible capillary restriction and 

integral filter’ 

Differential input is an in- 

— 

Rugged, self-aligning 

ings” —eliminate friction 


Jewel-mounted stainless stee] flap- 
per, rotatable around fixed stainlos 
steel nozzle for proportional band 
adjustment and reversal of action. 


rigidly-coupled bellows 
ot mn coupled to bellows, 


Long- path adjustable resistor valves 
for reset and derivative, O-ri 
sealed , non- jamming, calibrated 0. 
—5 min. or 0.2—50 min. 


1 t derivative vibration 


relay output 
(to transfer switch) 


relay output 
(from transfer switch) 


supply air 
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for « rate of flow 

© pressure 

e differential pressure 

temperature 

liquid level 

viscosity 
The P-4 Pneumatrol is the. first 
controller suitable for poirit-of- 
measurement installation as well 
as either single or dual case mount- 
ing. Knowing more about the 
many uses of the P-4 may lead to 
closer control of your processing 
operations. Get all thedata NOW. 

convenient coupon will bring 
you full information by return 
mail. Send for it while the subject 
is fresh in your mind. 


The P-4 incorporates both 
proportional and derivative 
actions with automatic reset 
response for precise position- 
ing... in stacked units, as 
shown in this transparent 
model. 


For pneumatic-set, point-of- 
measurement control for use 
with graphic panels and min- 

nstruments, cu- 
larly where transmission lag FISCHER & PORTER COMPANY 
aa een ie 560 COUNTY LINE ROAD, HATBORO, PENNA. 

ted th lar 

F& P OK Please send me by on your new 


CITY & STATE. 


FLOWRATOR 


Cuemicat ENcineertnc—June 1952 


4 
. 
ALL PURPOSE 
« 
Fy 
7 
- 
) 
¥ 
New die-cast aluminum case and door. 
3 accessories visible through door. 
| 
| 
yt 
109 
pas 


THE CHEMENTATOR, continued 


Judge Ryan refused demands of Justice Depart 
ment trust-busters that he punish Du Pont further 
He called this 
demand unprecedented, punitive and destructive of that 


by opening up all of its future patents 


driving incentive which has accounted for much of the 
remarkable development of the chemical industry.” 

Ryan 
reminded the government lawvers, had cost Du Pont 
$196.8 million 


lo bring nylon to volume production, 


And right now, he pointed out, Du 
“Its 
past development of new products and processes,” he 


Pont is spending $45 million a year on research. 


declared, “has done much to promote our national 


cconomy and to mect the needs and requirements 


of national defense.” 


Spencer will predace hexamine 

Hexamine will be added to Spencer Chemical’s 
line of industrial chemicals. A unit for its production 
and also one for aqua ammonia will be constructed at 
Spencer's Chicago, Hl, plant. Made from ammonia 
ind formaldehyde, both produced by Spencer, hexamine 
moves primarily into the plastics industry 

In other expansion moves, Spencer will put in two 
more nitric acid units at its Pittsburg, Kan., plant and 
two storage spheres at its Henderson, Ky., 
total cost of $1.85 million. 


Spencer's production of ammonium nitrate 


plant at a 
These moves will increase 


New preduacer of zirconiam and hafnium 
Zirconium and hafnium will be produced by the 
Carborundum Metals Co., Inc 


Carborundum Co., for the Atomic Energy Commission 


new subsidiary of the 
Signing of the contract, according to A. Tammaro 
manager of AEC’s Chicago operations office, represents 
i significant step m AFC's program to cncourage privat 
enterprise, using private capital, to take on AEC jobs 
that can be handled in a conventional business fashion 

Zirconium is used in the construction of nuclear 
reactors because it absorbs neutrons at a low rate. Other 
advantages: corrosion resistance, ductility and strength 

Until the government began pilot-plant operation 
about two years ago zirconium had not been produced 
\t present, AEC gets zirconium and 
hafnium from a government pilot plant at Albany. 
Ore., where purified zirconium oxide is converted into 
metal, and from Oak Ridge, Tenn., where the raw 
material is purified 


on a large scale 


The present process for producing sponge zit 
conium was developed and put into pilot-plant produc 
tion by the Bureau of Mines at its Northwest Electro 
Developmental Laboratory at Albany, Ore. Coopera 
tion of AEC and the Navy's Bureau of Ships helped to 
Both 
zirconium and hafnium are produced from zircon sand 
that comes from the beaches of Florida 
The contract with Carborundum Metals provides, 


make the Bureau's work in Oregon a success. 
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according to AEC’s Tammaro, for sale at a unit price 
of less than $15 per Ib. of approximately 150,000 Ib. of 
zirconium and hafnium sponge metal per year for five 
Carborundum Metals will design, build and 
operate its own production plant. 


years. 


Grace to make ammonia and urea 

At a cost of more than $20 million, W. R. Grace 
& Co. will erect a plant in the Midwest to produce 
ammonia and urea. 

Each day the plant will synthesize 250 tons of 
ammonia from natural gas. Part of this ammonia will 
be converted into urea. 

Grace has long experience in the chemical business 
in South America. Since its founding nearly 100 years 
ago the company has imported fertilizers into the U.S 

-first guano from Peru and later nitrate from Chile 

Grace’s wholly-owned subsidiary, Naco Fertilizer 
Co., with plants in the Carolinas, Florida, Ohio and 
Plans are 
already under way for integrating the new ammonia 
urea plant into Grace's other petrochemical manufac 
turing operations. 


California, is a big consumer of nitrogen 


Aftermath of the oil strike 
The oil strike is over. 
percent of the refining industry was shut down 


At its peak, 35 to 40 
The 
loss in gasoline production could have ranged from 15 
million to 20 million barrels and distillate output as 
much as 10 million barrels. 

Crude runs to stills. before the strike, were averag 
ing about 6.5 million barrels daily. On May 17 the 
U.S. Bureau of Mines reported crude stocks for the 
industry at 281,781,000 bbl 

The oil strike quickly cut a swath through the 
chemical industry, especially petrochemical production 
on the Gulf Coast. When the refineries shut down, 
makers of petrochemicals were deprived of raw materials. 
And the closed refineries could no longer take sulphuric 
acid, caustic soda, chlorine and other products of the 
chemical industrv. 

When the Port Arthur, Tex., refinery of the Texas 
Co. shut down, the plant of Jefferson Chemical at Port 
Neches had its feedstocks cut off. Jefferson, in turn, 
could no longer take chlorine from the Lake Charles, 
La., plant of Columbia-Southern Chemical Corp. 

Adding to the plight of the chemical industry, 
many of its plants were closed by its own locals of the 
CIO Oil Workers. Thus, while Lion Oil's E] Dorado, 
Ark. refinery, which is AFL, did not close down, its 
chemical plant, with a union of the CIO Oil Workers, 
was picketed. And at Cactus, Tex., the CIO Oil 
Workers likewise picketed the Phillips Chemical. 

In its handling of the disputes in the oil strike, 
the Wage Stabilization Board regained some, but not 
much, of its lost prestige. By approving only 15c. 
of an 18-c. settlement, it established a ceiling at the 
(Continued on page 112) 
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THE CHEMENTATOR, continued 


15 ¢. figure for other oil companies and unions unless 
they can circumstances. ‘This action 


helped to settle strikes involving about 80 companies 


show unusual 

Even so, Congress still seems intent on reorganizing 
WSSB to give public members control, if not all the 
membership, and to deny WSB any authority to handle 
labor disputes. Here are some of the reasons: 

WSB showed again that it is willing to approve 
increases beyond its regulations if they are proposed by 
big emplovers and unions, although it made sure this 
time that it had Stabilizer Putnam's approval. Failure 
to clear with Putnam and former Defense Mobilizer 
Wilson is considered one of the mistakes in handling 
the steel crisis 

WSB showed, too, that it is will ng to go about 5 ¢ 
above the cost-of-living allowance in a voluntary case or 
a dispute. This, roughly, is the amount by which the 
oil approval and steel recommendation exceeded the 
It approximates the +c. productivity 
increase that the auto workers got in addition to a cost 
of-living bonus. 

When it cut the ceiling from 18 c. to 15 c. in the 
agreement between Farmers Union Central Exchange at 
Billings, Mont., and Local 443 of the CIO Oil Workers, 
thus setting the pattern for other settlements, the WSB 
wasn't quite the public hero it appeared to be. For 


rise in living costs 


this agreement and another by Local 535 of the same 
CIO union with Rock Island Refining Corp. at its 
Zionsville, Ill., plant were the only ones with increases 
More important, 
covered a total of only 286 employees (137 at Farmers 
Union Central Exchange and 149 at Zionsville). 

What WSB had its eves on were the really big, 
and more important, settlements already made at the 
15-c. level and awaiting board approval 


orginally higher than 15 « 


Thev were: 
Standard Oil of California and the Independent Union 
of Petroleum Workers, covering 5,000 workers in Cali 
fornia; Standard Oil of California in seven western 
states, Alaska and Hawaii with the Independent 
Petroleum Workers, covering 3,550; Cities Service Refin- 
ing, Lake Charles, La., and Lake Charles Metal Trades 
Council, AFL, taking in 1,500; Phillips Petroleum, 
Phillips, Tex., and the AFL Operating Engineers, cover 
ing 2,900 

These agreements were at 15 ¢ 
was another at 13- 


In addition. there 
involving Pure Oil Co.,. Newark, 
Ohio, and Oil Refineries Independent Association. 
WSB will approve 2 c. more here if called to do so 
So what WSB really did was to approve agreements 
already reached between the oil companies and the AFL 
and independent unions, forcing the CIO to back down. 
To have gone higher than 15 c. would have upset 
these larger agreements—with union demands to match 
the higher figures—and this would indeed have been 
unstabilizing, something WSB is supposed to avoid. 
About 10 c. could have been approved because of 
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the rise in the BLS cost-of-living index. WSB approved 
15 c., with Putnam's consent, as “fair and equitable and 
not unstabilizing.” Public members voted with labor 
on the 15 c. (rejecting 18 164 ¢. and industry's 
proposed 10-c.) but made their approval hinge on 
Putnam's acceptance. 

Most oil settlements also provide for increase in 
second and third shift differentials from 4 and 6 c. to 
6 and 12 c. There was no industry or area practice 
upon which to base this increase, although WSB had 
months ago approved such shift differentialsk—on a 
“non-precedent” basis—for certain Standard Oil refin 
eries. ‘The third shift differential is 3 c. higher than 
WSB recommended in steel. The 6 and 12 c. are 
less than the 5 and 74 percent, or about 10 and 15 c., 
which the auto workers get. 

In both of the Standard of California pacts, the 
company asked, and WSB approved, a 74 percent dif 
ferential for day workers when working night shifts. 

In the Cities Service and Phillips Petroleum cases, 
there had been no strikes. 

Finally, the AFL says it was not part of the coali 
tion of CIO and 21 other unions that banded together 
to bargain with the cil companies. Only one AFL 
local bolted to join the coalition, and its leader was 


fired AFL says. 


General Tire’s new Ohie chemical plant 

Resins for the plastics industry, new tvpes of rub 
ber, rubber processing chemicals and synthetic latices 
are now being produced in the new chemical plant of 
General Tire & Rubber Co. at Mogadore, Ohio. The 
plant is just reaching its full producticn stride 


Allied takes to the tall corn 

Allied Chemical & Dye Corp. plans to build a $25 
million plant near La Platte, Neb., to produce ammonia 
and urea. Northern Natural Gas Co. has asked the 
Federal Power Commission for authority to install facil- 
ities to supply natural gas to the proposed plant. If 
FPC approves, construction of Allied’s new urea plant 
will get under way. It will be Allied’s first Nebraska 
plant and first of its kind in the Nebraska-lowa area. 

Allied has picked up options on plant sites about 
15 miles south of Omaha, near the junction of the 
Missouri avd Plette Rivers. 

If FPC gives the nod, work will start this summer 
and will be completed within 18 months to two vears. 
The plant will employ about 450. 

Allied will get ammonia and carbon dioxide for 
urea production from natural gas. Because of its high 
nitrogen content (46.6 percent compared with 32.5 
percent or less for other solid nitrogen fertilizers) urea 
means low transportation and handling costs for farmers. 
Urea is also used increasingly as a cattle feed, providing 
up to 30 percent of the total protein fed. Other uses 
for urea are in adhesives and plastics. Ammonia will 
likewise be marketed. —FEnd 
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lf Your Research and Development Program 
Involves Sulfonations...get these 


* 
STABILIZED SULFURIC ANHYDRIDE 


stoeace. 
HANDLING 


GENERAL CHEMICAL SULFAN is stabilized 
liquid sulfur trioxide. It provides Indus- 
try with sulfuric anhydride in a con- 


venient “workable” form, ideally suited sees 
to many processes involving sulfona- . 
tions and sulfations. 


WITH THE DEVELOPMENT OF SULFAN, many long-recognized, as SS 

but hitherto impractical uses of sulfuric anhydride Foes Se SERVICE BULLETINS 

have been made possible. In production of detergents, | ; 3 Bulletin SF-1—SULFAN 

dyestuffs, pharmaceuticals, textile wetting agents, or- i aaa Gives potential uses, physical properties. 

ganics, plastics, and other products, SULFAN has given 

evidence of offering important economies and advan- Bulletin 54-3~“Readiions of SO,” 

tages. Possibly it can do the same for you. Lists reactions with aliphatic organic compounds, 
reactions with aromatic organic compounds, reac- 

FOR RESEARCH AND DEVELOPMENT GROUPS interested in studying tions with inorganic materials. 


this important new chemical tool, experimental quantities of Bulletin SF-3—"’Storage, Handling and Use of SULFAN” 
SULFAN are available. In addition, General Chemical has pre- rerwem d precautio we laboratory evaluations, sul- 


pared four technical bulletins on suLFAN. Each one is packed Senatian teckel Ik handli eaten of 
with useful information. You will find them extremely helpful if ling, vapectantion 


your work involves sulfonations, or indicates their use. When _ 
writing for your copies, please fill in coupon completely, or make met ply A in manufacture of 


inquiry on your business letterhead. Contains latest information on the sutzast methed 


GENERAL CHEMICAL DIVISION, Allied Chemical & Dye Corporation 

40 Rector Street, New York 6, N. Y. 

Please send me the following Technical Bulletins on SULFAN. (Check those that interest you). 
Bulletin SF-1 Bulletin SF-2 Bulletin SF-3 Bulletin SF-4® 
“Sulfan™ Reactions of SO, Uses & Handling Use in Detergent Mfg. 


*SULFAN is General Chemi- 


ce-s§ 
for Uquid sulfur trioxide 


City Ione. _State 
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Picture shows how special construction of Benson aluminum drums facilitates handling with fork lift trucks. 
Rough treatment is no problem because Benson aluminum drums are well designed and sturdily constrycted 


from strong aluminum alloys. 


W: HAVE been using Benson aluminum 
drums, fabricated with Kaiser Aluminum, for 
about a year for packaging and shipping Acetic 
Acid...” writes Mr. Thomas. 


“These drums are easily filled and, due to 
their special type construction, withstand bump- 
ing and rough handling better than other style 
containers. This construction also aids in the 
ease of handling with fork lift trucks. 


“Since aluminum drums are resistant to cor- 
rosion, they are easily cleaned for refilling. 


“The light weight of aluminum drums has 
proved very economical, and as transportation 
costs increase this becomes more important. 


“We are thoroughly convinced that aluminum 
drums are best suited for our use in packaging 
of Acetic Acid,” Mr. Thomas concludes. 


Although most Kaiser Aluminum today goes 
to meet the needs of the national security pro- 
gram, you can plan now to take advantage of 


“Aluminum drums are best for acetic acid” 


says Paul C. Thomas, President, Moreland Chemical Company, Inc., Spartanburg, S. C. 


aluminum in your operations. For Kaiser Alu- 
minum is expanding facilities to increase its pro- 
duction of primary aluminum 137 per cent! 


Call any Kaiser Aluminum office for complete 
information and for current availability. Kaiser 
Aluminum is also sales agent for aluminum 
drums made by Benson Manufacturing Com- 
pany, Inc. 65 offices and warehouse distributors 
in principal cities. Kaiser Aluminum & Chemical 
Sales, Inc., Oakland 12, California. 


Glacial Acetic Acid is only one of many chem- 
icals that can best be shipped or packaged 
in aluminum drums. Among these are: 
Methul Salicylate, Hydrogen Peroxide 
above 30°, Glycerine, Fatty Acids, Nitric 
Acid above 95%, Essential Oils, Formalde- 
hyde, Ammonium Thioglycolate, Acetic An- 
hydride, Edible Oils, Acetaldehyde, Benzal- 
dehyde, Ammonium Nitrate, Special Petro- 
leur Products. 


Setting the pace—through quality and service 
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ERE’S A TYPICAL CASE! An Eastern 
chemical company has standard- 
ized on Allis-Chalmers general purpose 
chemical pumps. They now handle 
chemicals up to 500 F with pumps Cost- 
ing hundreds of dollars less than the 
pumps they used formerly. 
Allis-Chalmers pump 
isn't meant to do every job in the chem- 
ical industry. On the other hand, it 
can't be beat on many applications and 
costs much less than refinery type pumps 
widely used in the industry. It will 
handle a big percentage of chemical in- 
dustry jobs, for several reasons: 
@ It’s built in most used size range... 
to 1200 gpm, 250 ft head. 
@ Handles liquids in most common 
temperature range . . . up to 500 F. 
@ Built in wide choice of materials. 
Can be provided with six different 
sealing arrangements, including a 
water cooled stuffing box . . . some- 
what unusual in a pump of this type. 
Another feature is the large, easily 
changed reservoir of oil for lubricating 
the bearings. Pedestal is of rigid, cor- 


Texrope and Vori-Pitch 


ALLIS-C HALMERS 
Genera! Purpo: 


Chemical Pumps 


this standard pump can be 
used on many special jobs-— 
may save yuu hundreds of dollara. 


Sold... 
rosion resistant cast iron. As you can od 
see from the picture, there is plenty of erviced... 
room between pump and estal for | Deslen, 


easy maintenance, throughout 

Allis-Chalmers can supply you with — 
a complete pumping unit — pump, mo- 
tor, drive, and control — all of coordi- 
nated design and manufacture and all 


mounted on arigid base ready to install. CONTROL — Menvel, 
mognetic and combine- 
To get more information on Allis-Chalmers 
General Purpose Chemical Pumps, call your nents for comolete con: 
Allis-Chalmers Authorized Distributor or trol systems. 


District Office. Or write Allis-Chalmers, 
Milwaukee 1, Wis., for Bulletin 52B7638. 
A-3666 


ore Allis-Chalmers trademorks. 


the country. 


MOTORS — % to 
25,000 hp ond up. 
All types. 


TEXROPE — Belts in 
ol! sizes ond sections, 
standerd ond Vori- 
Pitch sheaves, speed 
chongers. 


ALLIS-CHALMER 
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DE LAVAL 


CP PROCESS PUMPS 


Look at these design extras 


OPEN IMPELLER 


CLOSED IMPELLER 


De Laval CP Process Pumps are versatile on many 
counts. Impellers and seals can be quickly switched 
to meet changing service requirements. Adjustments 
for wear are simple to make. Repair parts are stand- 
ardized. And, in addition, these pumps are specially 
designed for hundreds of general service process 
applications. 

Careful selection of proven corrosion resistant 
materials permit CP pumps to handle practically all 


rt 


i 
: 


types of acids and alkalies. Whether liquids are hot 
or cold, viscous or corrosive, clear or filled with 
suspended solids, these pumps will keep giving efh- 
cient service for years. 

Whatever your processing application, it pays to 
investigate the De Laval line of double-duty CP 
pumps. Bulletin 1125 gives complete data on these 
pumps, tells why they are ... DESIGNED TO 
STAY ON THE LINE. 
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than pumping venes. This reduces 
end thrust, relieves i 
SIZES TO 6” sure, keeps of 
. CAPACITIES TO and prevents binding ‘ 
1800 GPM 
¢ 2 Rotor adjusting screw 
HEADS TO ple to pull the impeller 
200° No special tools are needed. 
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4 
TWO PUMPS IN ONE! When service requirements change, 
you can quickly convert these pumps from closed to open 
impeller—and back again! As the cutaway drawing shows, 
all you need do is switch the pump volute and impeller. 
There’s no need to buy a whole new pump! 


YOU CHOOSE THE SEAL! You can specify either mechani- 
cal seals or flexible packing . . . and change from one type to _ 
another in your plant. Gland faces are pre-machined and — 
drilled for easy conversion to mechanical seals. Area around 
gland is large, easy to work in. ; 


..and for time-saving maintenance 


HERE’S EXTRA PUMP LIFE! On closed-type, turning the 
external adjusting screw moves entire rotor and impeller 
forward, permits you to adjust for proper clearance between 
case and tapered wearing ring. On open-type, simply face off 
worn parts of impeller and case, re-assemble pump and re- 
position impeller with adjusting screw. 


F 
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DOUBLE-DUTY REPAIR PARTS! Two sizes of shafts, shaft © 
lock-nuts, bearings, bearing cartridges and pedestals fit all 
mine sizes of De Laval CP Process Pumps. This versatile 
feature is another of the many De Laval design advantages 
that help trim costs by keeping your stock of repair parts at 
a minimum. 


Fae I DE LAVAL STEAM TURBINE COMPANY 


TEENTON NEW 
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MONSANTO 
iVWLALY 


CHEMICALS ~ PLASTICS 


Emulsifier L puts more “kill” 
) in pesticides 


' Monsanto Emulsifier L, developed 


especially for use with insecticides and 


herbicides, is a well-balanced liquid blend 
Because of its 
versatility, it is highly efficient with such 


of surface-active agents 


insecticidal and herbicidal chemicals as 
Chiordan, DDT, 2,4-D Esters, 2,4,5-T 
Esters, Aldrin, Dieldrin, Lindane, Para- 


thion and Tetraethyl Pyrophosphate. For 


| information on Emulsifier L and its many 


applications, contact the nearest Monsanto 


: Sales Office or mail the coupon. 


Plasticizers that make 
floor tile grease resistant 


Monsanto Santicizers* 8, 140 and 160 and 
tricresyl phosphate are efficient, economi- 
cal, available plasticizers to put sales-mak- 
ing qualities into your floor tile. 


These plasticizers are compatible with 
resins used in the floor tile industry such 
as asphalt-coumarone-indene and vinyl 
types. They impart grease resistance and 
improved processing characteristics. 


For information on the use of Monsanto 
Santicizers 8, 140 and 160 and tricresyl 
phosphate in the manufacture of floor tile, 
mail the coupon or contact the nearest 
Monsanto Sales Office. 


| TWO CHEMICAL 


BENZOIC ACID 


These Monsanto Intermediates serve in- 
dustry in such varied ways that they can 
be called chemical “work horses.” Both 
are made to Monsanto's high quality 
standards 


Both are available for imme- 
diate delivery. 

Benzac Acid, Technical 
facture of dyestuffs 


Used in the manu- 
and aromatic and 
medicinal esters. It is a dispersant in 
pigment-vehicle grinds. It controls viscos- 
ity, permitting reduced acid number, in 
alkyd resin manufacture. 


“WORK HORSES” 


a3 BENZYL CHLORIDE 


Benzyl Chloride— Employed in synthesis of 
pharmaceuticals, dyestuffs, flavor and 
perfume bases, plasticizers, quaternary 
ammonium compounds and rubber 
accelerators. 

Samples are available to qualified chem- 
ists who wish to test or experiment with 
these chemicals. For information and a 
copy of a new technical bulletin on benzyl 
chloride, contact the nearest Monsanto 
Sales Office or mail the coupon. 


The addition of from '4°% to 2% of 


Monsanto Maleic Anhydride to phthalic- 


type alkyds reduces processing time as 


much as one third. In addition, it improves 


color, hardness and gloss 


Maleic anhydride speeds alkyt processing 


The following table gives you important 
data concerning the use of maleic anhy- 
dride in alkyds. For further information, 
mail the coupon or contact the nearest 
Monsanto Sales Office. 


Phthalic Malevc Alkyd Processing Time | Acid | Ar Touch 
_ Anhydride Anhydride at 500° F, Minutes Value | Color | Minutes 0.02% Cobalt 
100% None ‘4 90 80 60 
9%% j 46 10.0 18 60 
99% | 1% 42 | 110 70 60 
8% i 2% 35 | 120 67 | 60 


flor: Pheaph. te 


Tetra: @yrephosprate 
Symeralst': Action 


Santocel used in wide range 
of applications 


Whatever your problems—whether of 
processing, finishing or some characteris- 
tics of your final product —it will pay you 
to get well acquainted with Santocel,* 
Monsanto’s silica acrogel. 

This phenomenal material is extremely 
porous, incredibly light, chemically inert. 
Its versatility is almost unbelievable 
Already it has found applications ranging 
from a flatting agent for lacquers through 
a thickening agent for lubricants to a mold 
lubricant for rubber. For further informa- 
tion on Santocel, mail the coupon or con- 


tact the nearest Monsanto Sales Office. 


Monsanto reports 
on corrosion-control test 
in tankers 
Several months ago a test was initiated to 
determine the effectiveness of Monsanto 


Santolene* C in controlling corrosion in 
tankers. This is a report of the results. 


How test was made: Strips in two cargo 
compartments in a tanker were sand- 
blasted clean. Petroleum products carried 
in these compartments were treated with 
Santolene C at the rate of 1241090 bbls. 
Two other compartments were cleaned for 
comparisons. Untreated petroleum prod- 
One treated 
and one untreated test compartment 


ucts were carried in them 


always made the return trip containing 
salt water ballast. 

After 8 months, the com- 
partments were inspected. Sandblasted 


Here are results: 


strips in tanks carrying Santolene C had 
slight, soft scale that could be removed by 
wiping. Areas not sandblasted had a dull, 
oily appearance. There was apparently no 
new scale on these areas and the scale 
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present was clinging tightly to the sides. 
(This was scale that had been left on the 
metal when the test started.) 


A hard rust-red scale had formed on the 
sandblasted areas of the compartments 
without Santolene C. Large sheets of old 
scale were falling from the sides. 

153,000 
pounds of scale was removed from all com- 
partments of the ship. Scale removed from 
the two tanks in which Santolene C treated 


During the period of the test, 


products were carried was 50% to 60° 
less than that removed from the untreated 
compartments of the ship. 


If you have a corrosion problem in carriers 
or in static storage of light petroleum prod- 
ucts, consider Santolene C. For literature 
and technical information, mail the cou- 
pon or get in touch with the nearest 
Monsanto Sales Office. 


Fast delivery 
low-cost extender-type 
PLASTICIZER 


Now available in unlimited quantities, 
Monsanto HB-40 is a low-cost extender- 
type plasticizer that’s finding wide use in 
producing vinyl extrusions, vinyl pastes, 
vinyl! slush moldings, vinyl calendering . . . 
It is also of special interest as a low-cost 
plasticizer in polystyrene casting resins, 
polystyrene adhesives, molding polyvinyl 
carbazole, strip coatings for metals, floor- 
tile compositions, asphalt-base paints. 

LCL price is 17¢ a pound—less in car- 
loads . . . Samples furnished if desired. 


Two important PHOSPHATES 


Monsanto Sodium Tripoly Phosphate 
(STP) and Monsanto Tetra Sodium Pyro- 
phosphate (TSPP) are two prominent 
members of the polyphosphate family that 
have wide cleaning applications across the 
They find uses 
as detergent aids for synthetic detergents, 
in bottle- 


front of American industry. 


in dishwashing compounds, 
washing operations, in dairy and metal 
cleaning, de-inking of paper, soap builder. 


SEND INFORMATION 
Emulsifier Santicizers. 

Maleic Anhydride | Santocel. 
SEND LITERATURE 

Benzy! Chloride Bulletin ) HB-40 

Coplasticizer Sodium Tripoly Phosphate 

( Tetra Sodium Pyrophosphate. Sterox 
110 Detoarmng Agent. ©) Santolene C. 
SEND SAMPLE 

Benzy! Chioride. 
Sterox 110 Defoaming Agent. 


Benzoic Acid. 
HB-40, 
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Monsanto STP is one of the — 

sodium phosphates. It combines outstand- 

ing calcium sequestering power with ex- 

cellent detergency, physical and chemical 

stability and high water solubility. 

The sequestering action and water soften- 

ing power of STP (as well as of TSPP) is 

of particular significance because of its 

value in the control of hard water. In 

cleaning operations where soap is used, 

sequestration eliminates the formation of 

insolulle scum and curds usually formed 

when soap is used in hard water. 

Monsanto STP has a relatively high solu- 
bility in water—in this 
respect it has an advantage 
over TSPP, since at room 
temperature it is about 4 
times as soluble. For in- 
stance, STP is soluble to the 

extent of 15 parts of water at 15° C., and 

29 parts per 100 of water at 90° C. 

High detergency is another outstanding 

property of Monsanto STP 

when combined with.: 

other alkalies, synthetic de- 54 

tergents or soap, it makes an 

outstanding contribution to 

the detergency of the mixture. This char- 

acteristic is particularly valuable in indus- 

trial detergent compositions for dairy equip- 

ment and metal cleaning, dishwashing. 


TSPP 


Monsanto TSPP is important to industrial 
cleaning because it combines 
unique properties as a water 
softener, emulsifier, dispers- 
ing and deflocculating agent, 
detergent and a builder for 
soaps and synthetic deter- 

gents. Additionally, it is characterized by 

unexcelled purity, chemical and physical 
stability. 

The synergistic action of TSPP (as well as 

STP) is one of the most valuable proper- 

ties of these two Monsanto polyphosphates 

when either is used in combination with 
synthetic detergents. Synergism is defined 


MONSANTO CHEMICAL COMPANY 


1700 South Second Street, St. Louis 4, Missouri 


as a “cooperative action of two or more 
separate agencies (TSPP and Santomerse* 
No. 1, for instance) which results in a 
combined effect that exceeds the average 
of the two effects taken independently.” 
Example: 

If Santomerse No. 1, with a detergency of 
100%, is combined with TSPP with a 
detergency of 75°), the resultant deter- 
gency of the mixture would supposedly be 
the average of the two, or 874%. Actu- 
ally it is much more—NEARLY 110%. 


Looking for a 
Uefoaming agent? 


There’s a new Monsanto high-molecular- 
weight alcohol ester having excellent action 
as a defoaming agent. It is called Sterox* 
110 (formerly AE-1). 


Among present applications of Sterox 110 
(formerly AE-1) are—Defoamer in produc- 
ing alcohol from molasses . . . defoamer in 
producing glycerol from fats . . . foam 
control in the manufacture of yeast and 
other fermentations . . . elimination of 
foam in certain bottle-washing operations 

- meeting foam problem in polystyrene 
latex water dispersions . . . lubricant for 
vinyls that are extruded or calendered . . . 
coplasticizer for rubber hydrochloride and 
chlorinated rubber. 


These uses may suggest others to you that 
may have value in your own processing. 
If you'd like samples for experimentation, 
write Monsanto. Also ask for Technical 
Bulletin No. P-140. Use the convenient 
coupon. 


MONSANTO CHEMICAL COMPANY, 1700 South 
Second Street, St. Louis 4, Missouri. District 
Sales Offices: Birmingham, Boston, Charlotte, 
Chicago, Cincinnati, Cleveland, Detroit, Los 
Angeles, New York, Philadelphia, Portland, 
Ore., San Francisco, Seattle, Twin Cities. In 
Canada, Monsanto Canada Limited, Montreal. 

*Reg. U.S. Pat. Of. 


Please send, without cost or obligation, information, sample or literature as indicated at 


the left. 


City. 
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LESS DOWN.-TIME of the system! Less time and money 
wasted on replacement of parts! Thousands of in- 
stallations throughout the country have proved that 
Spence Self-Operated Regulators stay “on the line” 
... provide dependable, trouble-free pressure and tem- 
perature control. Users know these precision-engineered 
Spence units rarely need extensive repairs or special at- 
tention. Here are a few of the Spence design features 
that help keep maintenance at a minimum: 


PACKLESS CONSTRUCTION—All Spence main 
valves and most pilots are buile without stuffing 
boxes. This packless construction saves many mainte- 
nance man-hours because it eliminates the need for close- 
ly fitted parts which may stick or bind due to uneven 
expansion of foreign matter. : 


EASY TO CLEAN—The seat and disc of the main 

valve and pilot can be cleaned and any working 
part removed without taking the main valve out of 
the line. 


NO DISMANTLING FOR INSPECTION—Special 

openings are provided to inspect the main valve 
disc, the pilot valve member and the SECO Metal 
bleedport. Inspection is easier, too, because the pilot 
is not an integral part of the main valve. The pilot is 
protected by an accessible built-in strainer. 


4) LONG-LIFE METAL DIAPHRAGMS—Spence metal 
diaphragms, under usual conditions, never require 
replacement. Spence Regulators have few moving parts 
and those few are ruggedly constructed and seldom 


require attention. 


THESE SPENCE FEATURE R ed 
2 led 
— © 
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BUILT TO LAST FOR YEARS! 


That's the reason Spence Self-Oper- 
ated Regulators lower over-all costs. 
Dollar for dollar, you can count on 
quality performance for a longer 
period of time. Look at three of 
many Spence features that assure 
long regulator life: 


DURABLE SECO METAL SEATS 

AND DiISCS—Spence seats and discs 
are made of durable SECO Metal which 
resists wiredrawing. More than twenty 
years of experience with SECO Metal in 
thousands of installations has failed to 
| a single case where SECO Metal 

as been cut by steam. 


SPRING OUT OF PATH OF STEAM 
—The spring in the Spence Regula- 
tor is out of the path of high-pressure 
steam or other fluids flowing through the 
valve. Since the spring operates at low 
unit stress, it has exceptionally long life. 


LESS FRICTION—AI! Spence Regu- 
lators are built with packless main 
valves which are actuated by large, bal- 
anced diaphragms. This design minimizes 
friction. Valves remain unaffected by 


changes in service conditions or length of 


service. 
WHY SPENCE UNITS 
REGULATE ACCURATELY 


YOU CAN BE SURE of accurate reg- 

ulation because sensitive pressure or 
temperature pilots control the main valve 
of every Spence unit. This unique design 
enables the S Regulator to serve 
many functions and handle all the various 

tions. 

One of the great advantages of this Spence 
design is of all 
pilots on all sizes of main valves. Any 
main valve can be changed from a pres- 
sure to a temperature regulator or vice 
versa simply by substituting one type of 
pilot for another. 


WIDE RANGE OF SIZES 


Spence Regulators are built in sizes from 
\¥," to 12” for service with air, steam, 
water, oil or gas. With minor adjustments, 
any Spence Regulator can be easily 
switched from one service to another. 


E2T! 


The Tf EMD Pressure Regulotor includes a SPENCE Sol- 
encid Pilot to cut it on and of electrically © The Type 


E2T100 TF lator in effect is o 
leter 


emperoture Pressure regu- 
which is constantly reset by smol! vorictions in tem- 


on Spence Regulators in free bulletin 


FREE BULLETIN GIVES ALL THE FACTS 
YOU WILL FIND complete engineering details and selection data 


color, fully illustrated description of the operating cycle of a S 
Regulator. Send for your copy of this valuable bulletin today. 


SPENCE ENGINEERING COMPANY, INC. 
WALDEN, NEW YORK 


ve thermostat. 


perature ot the sensiti © The Type EQ Bock 
Pressure Regul is d, pockless unit which 
controls its own initio! pressure. The generol 
is the some os the Type ED Pressure Regulator. 


o. 5000. It features a full 


PARTIAL LIST OF USERS 


The Cleveland-Cliffs Iron 
Company 


Tennessee Coal, Iron and 
Railroad Company 


The Springs Cotton Miils 
Ford Motor Company 
Cochrane Corporation 


Philadelphia Electric 
Company 

Pennsylvania Power & Light 
Company 


L. H. Gilmer Company 
Div. of United States 
Rubber Co. 


York Corporation 


Jones & Laughlin Steel 
Corporation 


The Duluth Steam Corporation 


Rochester Gas and Electric i 
Corporation 


Consolidated Gas Electric 
Light and Power Compan 
of Baltimore 


Phenix Natural Gas Compeny 
Cutter Laboratories 
National Tube Company 


The Atlantic Refining 
Company 


Great Lakes Steel Corporation 


Union Electric Company 
of Missouri 


Todd Shipyards Corporation 


Oxford Miami Paper 
Company 


Land O'Lakes Creameries, Inc. 
Ohio Edison Company 
General Electric Company 


R. J. Reynolds Tobacco 
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THE G-E LOAD-CENTER SYSTEM 


that provides reliable power 
> for Gardner Board & Carton Co. 


2000-KV A | $000-« 

TRANSFORMER TO STEP 


| METAL-CLAD SWITCHGEAR | 


G-E FACTORY-ASSEMBLED POWER EQUIPMENT IS EASY TO INSTALL. HERE MEN LOWER MAIN SWITCHGEAR SECTION INTO PLACE. 
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Like many other growing plants, the Gardner Board 
and Carton Co. found they needed more power. They 
realized, too, a pressing need for more protection 
against power-failure shutdown than they had with 


their old-type 480-volt distribution system. 

How they did it: With the help of General Electric 
engineers, Gardner completely replaced their old 480- 
volt system with a modern 4160-volt G-E load-center 
system. Compact, metal-enclosed unit substations now 
give them plenty of power—and plenty of protection 
against power shutdowns too. A secondary-selective 
system provides duplicate sources of power for sub- 
stations supplying the most vital plant loads. Metal- 
enclosure of all live parts—and modern breakers with 
plenty of interrupting capacity—give further protec- 
tion both for production and for plant personnel. 
Improves Voltage—Saves Copper—Flexible for Future 
By taking high-voltage power directly to load centers, 
long secondary circuits are avoided, and plant voltage 
improved. The tons of extra copper that would have 
been required to expand the old 480-volt system were 
saved. And the plant electric system now has great 
flexibility for the future. Additional substations can 
be added easily, quickly, economically. Existing ones 
can be easily moved to follow load shifts. 

For further information on G-E engineered load 
centers, call on your local G-E sales representative, 
or write for GEA-3592, General Electric Company, 
Schenectady 5, N. Y. 


G-E “Project Co-ordination” praised by Chief Engineer 
“Many costly man-hours were saved for us by G-E over-all 
co-ordination,” says Arthur Harvey, Chief Engineer of Gardner 
Board and Carton Co. “From planning to final installation, 
G.E. co-ordinated all equipment and delivery details whereas 
Gardner men installed the equipment. The effect on our pro- 
duction during this period was negligible.” In photo above, 
Mr. Harvey discusses over-all plan submitted by General 
Electric with Mr. J. M. Popp, G-E sales engineer. A simple 
outline of this plan is shown in chart on opposite page. 


Compact Double-ended Load-Center Unit installed close to 
load. Ratings: 3000 kva, 4160/480 v. Drawout breakers are 
easy to inspect, have plenty of interrupting capacity. Note 
G-E “Interlocked Armor” cables, which provide metal- 
enclosed circuits with lower material i ion costs. 


GENERAL ELECTRIC 
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are switching PYREX brand 


Glass Pipe 


Here are 6 reasons why chemical engineers and proc- 
essors who have had experience ith PYREX brand 
“Double-Tough” glass pipe recommend it to you: 


1. Highly resistant to corrosion, physical and thermal 
shock, PYREX pipe lasts longer . . . assures fewer 
production shutdowns, lower maintenance and re- 
placement costs. 


2. PYREX brand glass pipe is noncontaminating— 
protects even the most sensitive solutions. 


3. Trouble can’t hide behind transparent glass pipe. 
And its smooth surface makes cleaning easy. It can be 
sterilized with steam. 


4. Costs less per foot installed than any other cor- 
rosion-resistant piping material. 


5. Easy to install and plumb, your own plant help can 
put in your PYREX pipe installation. 


6. PYREX brand “Double-Tough” glass pipe is avail- 
able now in diameters of 1”, 142", 2”, 3”, 4” and 6” 
1.D. in standard lengths up to 10 feet. Fittings include 
45° and 90° elbows, tees, reducers and crosses. Plug 
valves are available in 1” and 142” sizes. For the com- 
plete story, check and mail the coupon . . . or contact 
the PYREX brand glass pipe distributor nearest you: 


OTHER PYREX brand GLASS PRODUCTS 


FOR THE PROCESS INDUSTRIES 


PYREX brand Glass Fractionating Columns Offer: 
Uniform quality of distillate through elimina- 
tion of product contamination. 


Longer service life because of exceptional re- 
sistance to acid corrosion. 


High efficiency with a wide range of solvents 
plus complete visual check on performance. 


Sizes: 4”, 6”, 12” and 18” diameters. Available 


ALBANY 5, NEW YORK 
A. J. Eckert Company 


BELMONT, CALIFORNIA 
Gloss Engineering Laboratories 


CAMBRIDGE 39, MASS. 
Macoloster Bicknell Compony 


CHICAGO 44, ILLINOIS 
Fred S. Hickey, inc. 


FRESNO 17, CALIFORNIA 
Valley Fdy. & Mach. Works 


HATBORO, PENNSYLVANIA 
Sentine! Gloss Company 


ROCHESTER 3, NEW YORK 
Will Corporation 


HOUSTON 7, TEXAS 
W. #. Curtin Compony 


PITTSBURGH, PA. 
Fisher Scientific Compony 


MONTREAL 3, QUEBEC, CAN. 
Fisher Scientific Company 
SEATTLE 4, WASHINGTON 
Screntific Supplies 

ST. LOUIS 2, MISSOURI 
Stemmerich Supply inc. 

NEW JERSEY 

Mooney Bros. Corp. 
BUFFALO, NEW YORK 
Buffalo Apporotus 


now at reasonable cost. 


CORNING GLASS WORKS 
Dept. CE-6, Corning, N. Y. 


PYREX brand GLASS CASCADE COOLERS GIVE YOU: — 


Low first cost per BTU transferred 
besides increased economy through 


long service life. 


Unusual versatility of mounting 


on floor, wall or ceiling to save valu- 


able space. 


Maximum heat transfer through 


thin but sturdy walls. 


Available now at reasonable cost. 


Check and mail the coupon. 


ye send me the printed information 

below: ’ 
(CO “PYREX brand Glass Pipe in the Process In- 

dustries” (EA-1) 

CO “PYREX brand “Double-Tough” Gloss Pipe and 
“Rittings” (EA-3) 
| “Plant 
dustries” (EB-1) 


Glessware for Process In- 


“Installation Monval” for PYREX brand “Double- 
Tough” Glass Pipe (PE-3) 
“PYREX Cascade Coolers” (PE-8) 


CORNING GLASS WORKS, CORNING, N. Y. 


means research ix Gadd 


VISIT THE NEW CORNING GLASS CENTER ® 
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A WORKING PICTURE 
OF ARMSTRONG DESIGN 


Tue highly efficient design of modern 
| | Armstrong traps directly reflects over 40 years’ experi- 
| ence in inverted bucket trap manufacture and appli- 


cation gained since Armstrong developed the first 
q / ; practical inverted bucket trap in 1911. 
Armstrong design offers: 
: ¢ A “frictionless” leverage system which combines 
high leverage with wide opening of a large 
‘ orifice. 


. Strong, corrosion-resistant and wear-resistant 
materials, 


¢ A minimum of parts. 
© Generous margins of safety. 


| For trap users this means: 
© Large capacity. 

¢ Dependable service under adverse operating con- 

ditions 

© Low maintenance. 

© Continuous operation of heating and process 

equipment. 

The soundness and benefits of Armstrong design 
have been proved in thousands and thousands of 
plants all over the world. To insure dependable con- 
densate drainage for a new plant or plant expansion, 
simply specify: “Traps shall be Armstrong.” For 
additional information, call your local Armstrong 
Representative or write: 


‘ARMSTRONG MACHINE WORKS 


858 Maple St., Three Rivers, Michigan 


— 


SELF-SCRUBBING ACTION (‘see Fig. 
2 above). Note that condensate first 
flows down between bottom of 
bucket and trep body, then up and 
vt through orifice. The high ve- 
locity flow under bottom of bucket 
keeps dirt in suspension, washes it 
out when trap opens. Neo dirt prob- 
lems with Armstrong design. 


BUCKET FLOATS WHEN LESS THAN 
% FULL OF STEAM (see Fig. 3 
above). The generous margin of 
safety (dimension A in Fig. 3 above) 
insures thet the bucket will float 
with trap bedy portly full of water. 
A heavier bucket would give more 
power but it might net float and 
close the valve. 


SOME OTHER ARMSTRONG 


INTERNAL CHECK VALVE 
All Armstrong traps can be 
equipped with the Armstrong 
spring-loaded stainless steel check 
valve. Costing less than an external 


‘’ 1. When trap is first in- 2. When steam is turned on, 3. steam (light color) reach- 
stalled, the inverted bucket is condensate (solid color) flows ing the trap floats the inverted 
. down and the valve is wide into trap and out through dis- bucket and closes the valve. 
| im) 
‘ STABILIZING TUBE 
Condensate, air and steam are oad- 
ee mitted above water level in trap 
bucket. The water level undi- 
turbed, eliminating wear-producing 
, agitation of the bucket, valve lever check valve, it also saves installa- 
=e ond valve. This exclusive feature tion labor and fittings. 
greatly lengthens life of woking 


4. When more condensate 
enters the trap, the bucket 
loses buoyancy and pulls 


on 
valve lever. 


NO AIR BINDING (see Fig. 4 above). 
Air mixed with steom posses 
through the bucket vent, collects at 
top of trap and is discharged ahead 
of condensate. The large air-han- 
dling capacity of Armstrong traps 
insures top equipment temperatures 
and faster heat-up. 


5. When weight of bucket 
times leverage overcomes 
pressure on valve, sinks 
and opens trap. 


it 
iz 
i 


Lis 


TRAP DESIGN FEATURES 


be discharged when steam is turned 
on, and where air can be pushed out 
ahead of incoming steam, this buck- 


times air handling capacity of 
standard buckets. 


SEND FOR NEW 
44-PAGE STEAM TRAP BOOK... 


Complete data on Armstrong trap de- {> 
sign and operation; physical data and eed 
list prices; capacities; selection, instal- 
lation and maintenance recommenda- 
tions. Free on request. 


TRAPS 


ia 
. 
EXCESS POWER PROVIDED FOR 
. 
generous safety | 4 
dimension 8 in 
rease power of | 
in between test 
Cross section Annstrong inverted bucket 
| 
| 
Hild iy 
Where large amounts 6? air must 
INTEGRAL STRAINER TRAPS 
The two smallest sizes of Armstrong oe 
traps, most apt to need strainer 
et will speed heat-up greatly. The protection, are available in a body = px a 
vent is open when trap is cold, style having the strainer built right CaN 
closes at 210° F. Has 50 to 100 in. The strainer can be cleaned a 


allation on 
Level Control inst 
the hotwell level | 
some 
-- nce of this rugged 


ing accept 
| of the fast growing accepta 


The above is pacer control. 
and accurate leve ADVANTAGES 


+1 ”" Water Column) 
BOXES, ETC. 


SEND for illustrated Bulletin 


Look for LESLIE Regulators under “Valves” or “Regulators” in your Classified Telephone 
Directory in leading industrial cities where LESLIE factory-trained engineers are located. 


LESLIE CO., 279 Grant Avenue, Lyndhurst, New Jersey 


PRESSURE REDUCING VALVES © PRESSURE CONTROLLERS e¢ FLOATLESS LEVEL CONTROLS © 
PUMP GOVERNORS ~—TEMPERATURE REGULATORS 


SELF. CLEANING STRAINERS ‘ AIR HORNS STEAM WHISTLES” 
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and special 
cessed bearing cap 
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Extra large capacity ov! 
reservor. 


First FROM PEERLESS 


. A HEAVY DUTY REFINERY & CHEMICAL PROCESS PUMP ~ 
DESIGNED WITH AND FOR A MECHANICAL SHAFT SEAL - 


re- 
a 


Seal throttle 
shouldered 
case 


vent Dlow-out. 


type PUMP 


Cooling quid lines to 


The Peerless Type PRS pump is designed specifically for 
mechanical shaft seal construction. All the advantages of proved 
mechanical seals are inherent in the Type PRS pump design. 


1. LONGER LIFE. Mechan- 
ical seal design permits use 
of short shaft. A shorter shaft 
means greater rigidity, less 
deflection, minimum run-out, 
less wear in bearings, wear 
rings, seal and moving parts. 
2. GREATER SAFETY. 
Throttle bushing is shoul- 
dered against case back plate 
from suction side; cannot 
blow out even under maxi- 
mum operating pressure. 

3. MORE ECONOMICAL. 
No premium is charged in 
first cost for the mechanical 
shaft seal construction of the 


Type PRS pump. Lower main- 
tenance costs will be effected 
throughout its longer life. 


4. AVAILABLE IN SEV- 
ERAL SIZES. Peerless Type 
PRS pumps are available for 
quick assembly and shipment 
from Peerless’ Los Angeles 
stock in several sizes. 


5. ENGINEERING CON- 
SULTATION SERVICE. 
Help on selection and applica- 
tion of the Type PRS pumps 
to your problems is available 
from the Peerless factory or 
the Peerless field engineer or 
distributor nearest you. 


PEERLESS BUILDS) 


\ 


UMP 


Characteristics ar a GLANCE 


Capacities up to 1000 gpm 
Operating Heeds up to 625 feet 
Case Pressures up to 400 psig 

Temperatures up to 250° F 


Drives horizontal electric 
motor is standard; 
other types available 
os required. 


APPLICATIONS 
Use the Peerless Type PRS pump 
for handling all petroleum hydro- 
carbons, process liquids, water, hot 
oil, LP-gases. Liquid end can be 
furnished in material suitable to the 
intended service. 


Dependable oumes PEERLESS PUMP DIVISION 
UMP: FOOD MACHINERY AND CHEMICAL CORPORATION 
Write or wire today for further engineering information fine 


Los Angeles 31, California and Indi polis 8, Indi 
Offices: New York, Chicago, St. Louis, Atlonte; Dalles, Pioinview end 
Lubbock, Texos; Fresno, Los Angeles; Phoenix, Albuquerque, N. M.; Tulse 
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This photograph shows a load of 
extruded tube shells of large diam- 
eter at Inco’s Huntington Mill. 


Tubing Problem? 


INCO Nickel Alloy Tubing and Fittings 


Smallest tube in the world. Photo- 
araphed in comparison with a fly's 
wing, this pore Nickel tube is 
only 0.0014" in outside diameter. 
Produced by Superior Tube Co., 
Norristown, Pa 


Nickel 


representative of 


Corrosion-resisting Alley pipe 
and tube ‘attings 


the extensive line available. 


Seamless tubing 
and 
condenser tubing 


Alloy 


Monel 
Nickel 


Inconel 
Incoloy 


Low-Carbon Nickel 


0.025” to 0.500” 
0.025” to 0.500” 
0.025” to 0.500” 
0.035” to 0.259” 
0.035” to 0.259” 


Alloy 


All alloys 


2%” to 9%” 


Alloy 


Monel 
Nickel 


Inconel 
Incoloy 


Low-Carbon Nickel 


iron Pipe Sizes 
%” to 8” 
to 8” 
to 8” 
to 6” 
to 6” 


Made in Schedules 
5-10-40-80 


Small diameter 
tubing 


Alloy 


All alloys 


0.0. 
0.012” to 0.625” 


Wall 
0.0015” to 0.010” 


Alloy 


All alloys 
All alloys 


Cast threaded 
Wrought welded 


Size 
Made in Iron Pipe Sizes 4%” to 6” 
Sizes: 42" to 12” 


Distributors of INCO Products, U. S., Canada, Mexico 


Atlanta 3—J. M. Tull Metal & Supply Co. 
Boltimore 5—Whiteheod Metal Products Co, Inc 
Buffalo 7—Whitehead Metal Products Co., Inc 
Cambridge 39, Moss.—Whitehead Metal Products 
Chicago 3 ~Stee! Soles Corporation 

Cincinnati 29—Williams and Company, Inc 
Cleveland 14—Willioms and Company, Inc 
Columbus 8, Ohio—Williams and Company, inc 
Dallas 9—Meto!l Goods Corporation 

Denver 2—Metal Goods Corporation 

Detroit 10—Steel Sales Corporation 

Edmonton, Alberto—Wilkinson Company, Ltd 
Grand Rapids 2—Stee!l Sales Corporation 


0 


Harrison, N. J.—Whitehead Metal Products Co., Inc. 
Houston 3—Metal Goods Corporation 
Indianapolis 2—Stee! Sales Corporation 

Konses City 8, Mo.—Steel Sales Corporation 

Los Angeles 21—Pocific Metals Company, Ltd. 
Mexico, Mexico, D.F.—La Paloma Co. De Metales, 
Milwaukee 9—Steel Sales Corporation 
Minneapolis 13—Steel Sales Corporation 
Montreal 1, Que.—Robert W. Bertram, Limited 
New Hoven 13—Whitehead Metal Products Co., Inc. 
New Orleans 12—Metal Goods Corporation 

New York 14—Whiteheod Metal Products Co., Inc. 
Philodelphia 40—Whiteheod Metal Products Co., Inc. 


SA. 


Pittsburgh 33—Williams ond Company, Inc. 
Portland 12, Ore.—Eogle Metals Compary 

St. Lovis 10—Stee! Sales Corporation 

Salt Lake City 4—Pacific Metals Company, Ltd. 
Son Diego 1—Pacific Metals Company, Ltd. 
Son Francisco 10—Pacific Metals Company, Ltd. 
Seattle 4—Eagle Metals Company 

Spokane 8—Eagle Metals Compan 

Syrocuse 4—Whitehead Metal Products Co., Inc. 
Toledo 2—Williams and Company, Inc 

Toronto 5, Ont.—Alloy Metal Soles, Limited 
Tulse 3—Metal Goods Corporation 

Vancouver, 8. C.—Wilkinson Compony, Ltd. 
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PURITY MAINTENANCE EXCELLENT HEAT TRANSFER 
Niekel’s corrosion resistance to Nickel tubes provide ~fficient heat 
caustics makes it ideal for this transfer in steam-herting kettles 
patented spiral flight caustic handling an organic chemical. 
cooler. lt safeguards the purity Nickel resists scale formation. cor- 
of caustic soda, so necessary in rosive attack, erosion and pitting. 
rayon, cellulose film, soap, ete., It makes for faster, more econom- 
manufacture. ical operation. 


Try These For Size 


Whether you need a tube of hairlike fineness 
or large diameter, you'll find it regularly _ CORROSION RESISTANCE 
This Monel® tube bundle used in 
produced in Inco Nickel Alloys. an HF Alkylation Unit Dehydrator 
Reboiler is an excellent example 
of Monel’s high resistance to cor- 
Wherever conditions demand corrosion resistance, purity mainte- rosive chemical attack even at 
high operating temperatures and 
nance, excellent heat transfer, strength or high temperature resistance pressures. 

(as these examples illustrate) there’s an Inco tube size to solve the 


problem. 


Today, however, Nickel and Nickel Alloys are on extended de- 
livery. Therefore, it pays to anticipate needs. When you order tubing, 
pipe or fittings, order well in advance of work schedules. And always 
give NPA rating and complete end-use information. 


Also consult your local Inco Distributors for helpful information 
and assistance. For a handy reference, cut out and file the opposite 
page. It indicates the range of sizes in which Inco Alloy tubing may 


i Designed for a working pressure 
be obtained. of 3500 p.s.i. at 600° F., Inconel 
coils like these are integral parts 


s of hemical pr ing units. 
For more details send for Technical Bulletin T-17. Write today! The tehevent Guength of faconcl 


2 98 kes it ideal for high ure 
Address your nearest Distributor of Inco Products. iia, oo. 


and temperatures. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


HIGH-TEMPERATURE RESISTANCE 
These coils, made of Inconel tub- 
Nickel Alloys ine, as 
igh as 1300° F. And they main- 
MONEL® + “R"® MONEL + “K"® MONEL tain their corrosion and erosion 
"KR"® MONEL + "S"® MONEL + NICKEL resistance against chemical attack 
LOW CARBON NICKEL + DURANICKEL® + INCONEL® despite the vigorous operating con- 
INCONEL "X"® + INCOLOY + NIMONICS ditions. 
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BUILDING 


SHORT 


LOW HEAT CAPACITY js an inherent prop- 
erty of ALFRAX BI aluminum oxide refractory. 
It's literally made of bubbles — hollow spheres 
of ALOs,, specially bonded together. It has good 
load strength, is an exceptional insulating ma- 
terial for jobs over 3000F. Also available as a 
castable cement. Just mix with water and handle 
like Portland cement. 


Use Super Refractories by 


Refractories Division 


CARBORUNDUM 


How to keep shortages of certain 
critical alloys and refractories from 
delaying furnace construction. 


For want of certain scarce heat resisting metals or special duty 
refractories, many furnaces nowadays get nine-tenths built 
... then wait for the scarce materials. Surprisingly often, this 
delay could be avoided by substituting our Super Refractories. 
These materials are available. They do have the properties 
needed. And they'll generally outperform the metals or re- 
fractories they replace, at 4 lower final cost. 

Consider metals, for example — how do Super Refractories 
compare? To begin with, they are generally very strong. (The 


The Carborundum Company, Perth Amboy, N. J. 


“Carborundum”™, Carbofrax”,” Mullfrax” and“ Alfrax” are registered trademarks which indicate manufacture by The Carborundum Co. 
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ALLOY REPLACEMENT is an important function of our = MULLITE 
CAR 


RBOFRAX silicon carbide refractories. These unusual purest of 


refractories of certain types are often hard to get. However, the 
the mullites — MULLFRAX electric furnace mullite — is still 


materials often double for furnace parts made of chrome, available. Made by melting together exact proportions of high purity raw 
nickel or cobalt alloys, such‘as skid rails, muffles, roller materials, it is an entirely synthetic product. Hence, it is purer and more 
hearths, radiant tubes, brazing fixtures, etc. They not refractory than mullite obtained from natural sillimanite. Note, in the test 


only outlast metals, but can also increase the capacity above — 


five hours at 3000F — that the MULLFRAX brick (“M") is the 


of your equipment. only one of these four commonly used refractories, untouched by the heat. 


MATERIALS 


modulus of rupture of one Super Refractory averages 3100 
psi at 2460F ). Most important, they retain their strength 
at temperatures where metals are unusable. All Super Re- 
fractories can be safely used considerably above 2800F, 
whereas 25-12 chrome-nickel steel loses strength rapidly over 
1500F, is unsafe over about 2100F. 

Some Super Refractories are also more resistant to abra- 
sion than metals, particularly at furnace temperatures. In 
fact, they are the soughest known materials for large scale 
use. Super Refractory hearths, skid rails, etc. distinctly out- 
wear their alloy counterparts. 

Muffles, hearths, radiant tubes and other indirect-heating 
furnace parts, which must transfer heat rapidly, are often 
made of Super Refractories. One Super Refractory conducts 
heat almost as rapidly as chrome nickel steels! 


Practically all Super Refractories are 
available as cements, bricks, or spe- 
cial shapes moulded to close tolerances 
— including fitted joints, tubes, etc. 
Information is available on the prin- 
cipal properties of all major compo- 
sitions. Just send the coupon for our 
free booklet. 


CuemicaL 1952 


You'll find our Super Refractories, too, where chemical 
attack is severe. They're used in muriatic acid furnaces, hy- 
drogen cyanide converters — even as spray nozzles for sulfuric 
acid. 

There's another Super Refractory that has good insulating 
quality, particularly at temperatures over 3000F. This ma- 
terial makes an excellent low-heat-capacity lining, for either 

| facing or backing up purposes. 

In fact, for practically any combination of furnace con- 
ditions — high heat, heat shock, flame impingement, etc. — 
there's usually a Super Refractory to fit the job . . . and do 
it better. So don’t wait until scarce materials get scarcer. 
Check up on Super Refractories now. Remember, it's not 
the first, but the Jast cost that counts — and an unfinished 
furnace becomes increasingly costly. Write or call us today. 


Dept. H-62 
Refractories Div., The Carborundum Co. 
Perth Amboy, New Jersey 

Please send your free booklet on properties of 
Super Refractories. 
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HOW MUCH FILTER 


Have you ever thoroughly investigated both the direct and indirect cost of 


filter cloths in your plant? Lf not, the chances are you will be surprised to find 
that annual cloth replacement and maintenance cost alone runs from $1.00 to 


$4.00 per square foot of press area per year, depending on the utilization of 


your press, the product and the type of fabric you use. 


Other costs associated with use of cloths, such as the labor for scraping, 
handling, washing: breaking and redressing the press; and purchasing time 
expended in obtaining the cloth you need when you need it will probably be 


even greater, even if not as easily pinned down. 


Here then are three immediate reasons why you should consider switch- 


ing to modern high-speed Niagara pressure leaf filters: 


1. Niagara filters require no filter 
cloths. Accurate case histories in our files 
show that some plants amortize their 
Niagara filters in a few years on this 


saving alone. 


2. Niagara filters require less labor. 
When you eliminate filter cloths, you 
eliminate the back-breaking and costly 


labor that goes with them. With Niagaras 


you get a quick, easy, clean operation that 
takes only a few minutes for one man 


between eve les. 


3. Niagara filters work harder for 


you. Reduced downtime means more pro- 
duction time and therefore higher produc- 
tion at your filter station. The filter works 
for you more hours per day—gives you 
many more gallons throughput with less 
installed filter area. 


By switching to Niagaras, many 
press users have realized over-all 
savings that amortize the cost of the 


THIS NIAGARA FILTER, in large petrochemical plont, 


removes iron sulfide particles from solutizer solution. 


CORPORATION 


IN EUROPE — NIAGARA FILTERS EUROPE, 36 Leid: 


new filters in months. 

Entirely aside from savings, here 
are nine sound reasons for installing 
Niagara Filters: 


1. Higher flow rates on an equal area 
basis. Niagaras normally give flow rates 
2 to 5 times those of conventional cloth- 
covered filter presses. This is because the 
rigid metal screens do not “give” under 
pressure—cannot obstruct flow channels in 
the drainage niember as does sagging 
fabric cloth, 


2. Sparkling filtrate clarity. Positive 


removal of solids to practically any degree 


of clarity you desire. In sanitary applica- 
tions, 0-0 bacteria count can usually be 
secured in one filtration. 


3. No leakage. Fully enclosed, pressure- 


tight construction eli 


ates drippage and 
fumes. Ideal for handling flammable, ex- 
plosive, toxic, volatile, or highly obnoxious 
liquors. 


4. Excellent cake-washing charac- 
teristics. Nearly true displacement wash- 
ing is obtainable. W ash liquid is a minimum. 


5. One-man operation and cleaning. 
Single or multiple units can be operated 
and cleaned easily by one man. The entire 


leaf battery is accessible for easy cleaning. 


6. Corrosion resistance. The pressure 
leaf filter can more cheaply and readily be 
constructed of stainless steel, nickel, monel 
and other corrosion-resistant materials. 


7. Jacketed construction. Niagaras can 
readily be supplied with steam jackets or 
special insulation. 


8. Wide capacity range. Sizes range 
from 20 to 950 square feet of filter area, 
with average capacity of 10 to 425 G.P.M. 
in one compact unit. (Even larger areas 
are available in the new horizontal filter 
shown at right on the opposite page.) 


9. Lower maintenance cost. There 
are no moving parts during filtration. 
Simple construction, with fewer parts to 
wear out, means low-cost upkeep. 


HORIZONTAL 
for non-aqueous 
liquids; high 
solids; cake re- 
covery. 
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Low cleaning time ... no cloth cost 


This new Niagara filter answers the 
need for a filter which can quickly 
discharge large quantities of vemi- 
dry cakes. A variation of the stand- 
ard Niagara design, it still retains all 
the basic adv antages of Niagara 
vertical pressure leaf filters. 

A retractable carriage permits all 
leaves to he withdrawn at once for 
rapid cleaning. One man can easily 
discharge as much as 150 cu. ft. of 
semi-dry cake in a matter of minutes 
merely by ra »ping the leaves. 

A new aioe design, the Q/O* 


The leaves, which are the heart of the 
filter, consist of double-faced screen 
assemblies bounded by a tubular 
drainage frame leading to an outlet 
nozz 

The unfiltered liquid usually with 
filteraid in suspension is pumped into 
the closed pressure filter tank in 
which the leaves are placed, and is 
forced through the fine-mesh screens, 
on which the filter cake is formed by 
the solids in the liquid. 

Only the clear liquid reaches the 
inside of the leaves, flowing through 
the coarse center drainage wire to t 
tubular frames, and out through the 


HOW THE NIAGARA FILTER WORKS 


(quick -opening) cover, permits faster, 
easier opening and closing than ever 
before in a filter of this size. 

The Style H filter, available in 
sizes up to 1500 sq. ft., is ideal for 
filtration where high percentages of 
solids must be removed or w 
solids must be recovered. It is also 
recommended for standard liquid 
clarification where low headroom or 
other special reasons make its hori- 
zontal construction preferable to a 
vertical filter. 

"Trade Mork Patent Applied For. 


leaf nozzles to the manifold. 

When the batch has been com- 
pletely filtered, or when the cake has 
nearly filled the space between the 
leaves, the filter is emptied and the 
filter cake is sluiced from the leaves 
with a hose or with automatic high- 
pressure sprays. Sluicing is done 
without removing any parts from the 
filter. (Cake removal for the Style H 
filter is somewhat different, as 
described above.) 

As a rule, the filter is ready to go 
to work again in 15 minutes to one 
hour, depending on its size. 


1. Nationwide field service. 
Niagara representatives in 24 cities 
know filtration and can give you 
facts, 


2. Modern filtration labora- 
tory determines your requirements 
accurately by test-filtering samples 
of your materials. 


3. Pilot filter rental plan enables 
you to “preview” Niagara per- 
formance in your plant, at low cost. 


4. Custom engineering. A «in- 
gle filter or a complete system, de- 
signed for your needs and built 
in materials of your choice. 


5. Installation and start-up 
are supervised by Niagara factory 
engineers, always on call. 


THESE 5 SERVICES HELP MAKE HIGH-SPEED, 
LOW-COST FILTRATION A REALITY IN YOUR PLANT: 


PILOT FILTER duplicates operation 
of large production models. 
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CLOTHS COST YOU? 


NEW NIAGARA STYLE H* FILTER 


i 


Cane 


bar wOTTLE 
Gasaet — 


eens figures prove the economic sow 


replacing 


cloth-covered presses with Niagara 


filters. For © stale, write us today. Or mail the 
coupon for descriptive literature. 


NIAGARA FILTER CORP., 3087 Main St., Buffalo 14, N.Y. 


Please send: [) General literature; [1] Data on 
horizontal filters; (1) Data on pilot filter rental 


Name____ 


Tithe__ 


Address 


Company _ 
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let’s take a 
CLOSER LOOK at 


In evaluating the suitability of various tubes for 
high pressure, high temperature applications, con- 
sideration of their stress-rupture properties is of 
major importance to avoid misapplication and 
consequent possibility of costly service failures. 

B&W’s long experience with tubing applica- 
tions in the petroleum and chemical processing 
industries, where stress and temperature condi- 
tions often are acute, has led B&W to conduct 
complete, analytical stress-rupture tests far ex- 
ceeding conventional practice so as to answer 
the most exacting questions of tube applications 
in modern processing conditions. 

In essence, the stress-rupture test is an over- 
loaded creep test which is continued to actual 
failure of the specimen. Destructive testing of 
this kind acknowledges theoretical approach, but 
at the same time circumvents it by simulating 
the worst possible conditions that would likel 
be encountered in actual service. Through su 
long-term tests extrapolation is reduced to the 


minimum with the result that possibility of error 
in determining stress-rupture limits of tubing 
materials is minimized. 

From curves like those on the opposite page 
and other available stress-rupture data, it is pos- 
sible to closely determine: (1) the amount of 
extension, or elongation, various metals will 
stand under given stress and temperature condi- 
tions before rupture occurs, (2) how long vari- 
ous metals can be overheated under given stress 
without failing due to rupture. 

Investigation of stress-rupture properties of 
tube-steels is a continuing activity at B&W. Fa- 
cilities devoted to this purpose are among the 
most extensive available anywhere. 

If rupture strength is your tube problem, con- 
sult Mr. Tubes—your B&W Tube Representa- 
tive. Available through him is a wealth of ex- 
perience and technical data on the behavior of 
carbon, alloy, and stainless steel tubes at elevated 
pressures temperatures. 
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Shown above are some of the stress- 
|. rupture data available on B&W Tubes. 
Copies will gladly be supplied to anyone 
concerned ‘with the design, operation and 
maintenance of tube installations in high 
pressure, high temperature services. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
General Offices & Plants 
Beover Falls, Po.—Seemiess Tubing; Welded Stainiess Stee! Tubing 
Alliance, Ohio—Weided Carbon Steel Tubing 


Seles Offices: Beover Falls, Po. * Boston 16, Moss. * Chicago 3, Ill. * Cleveland 14, Ohio 
Denver |, Colo. * Detroit 26, Mich. * Houston 2, Texas * tos Angeles 17, Col. 
York 16,.N. Y. * Philedeiphia 2, Po. * St. Lowis 1, Mo. * Son Francisco 3, Col. * 

Toronto, Ontario * Tulse 3, Okle. 
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ONVEYING 
Prove Superior for Handling 
WATER TREATMENT CHEMICALS 


When the handling of hygroscopic materials must be accomplished with- 
out absorption of moisture, even during periods of high humidity —when 
materials must be moved without spillage and without contamination 

. that’s when S-A engineers and equipment prove outstandingly supe- 
rior! ... Regardless of your particular materials handling problem, S-A 
engineers draw upon more than half a century of specialized experience — 
have at their command a complete line of bulk materials handling equip- 
ment. Write for complete information . . . no obligation. 


A REDLER Conveyor with totally-en 
closed casing recewwes water treatment 
chemicals from @ track hopper conre y 
the to the loop-boot feed section 
of REDLER Bievator which 
j hem 50 feet to a 54-foot long hor 
sontal run over three storage bins Mate 
reals ave reclaimed by an S-A Weigh 
Larry operating under the bins 


REDLER Conveyor-Elevators 
ZIPPER Conveyor-Elevators 
Vibrating Conveyors 

Belt Conveyors 


Screw Conveyors 

Bucket Elevators 

Pan Conveyors 

Belt, Pan & Plate Feeders 
Circular Bin Dischargers 
Centrifugal Loaders & Pilers 
Vibrating Screen 

TELLEVEL Bin Level Controls 
Ship Loaders & Unloaders 
Crushers, Roll & Ring Type 
Storage & Reclaiming Systems 
Bin Gates, All Types 


SEALMASTER Ball Bearing 
Units 


Write for Bulletins on any of 
the above 


3 Ridgeway Avenve, Aurora, Illinois tos Angeles, Calif., Belleville, Ontorio 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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Doesn‘t make much sense, does it? Yet it happens 
all the time . . . particularly with inferior steel castings. 
Sure, the initial cost is likely to be less, but from 
there on you start piling it up again. Unnecessary 
handling . . . excessive machining time and always 
the possibility of finding a defect after part of your 


machining is done. 


Sivyer customers have learned that Sivyer finish 
. .. Clean core holes, accuracy of dimensions, freedom 
from distortion, absence of waste metal . . . means 


lower cost conversion, extra dependability. 


Specify steel castings bearing the famous 
Sivyer @> . It is worth looking for . . . the soundest 


kind of economy in the long run. 


specitacists tm ano 
SPECIFICATION STEEL CASTINGS 


SIVYER STEEL CASTING COMPANY e 
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NEW simplified 


| Recording Potentiometer 
by WESTON 


hull to the come of 
1 accuracy... sensitivity... durability 
as all instruments bearing this name. f 


driver adjustment. Ranges quickly 
changed, too, by simply inserting correct 
range 


ia 
if 
F 
| ! 
a 
| 
r 
| 
{ 
Chert frame swings ovt full 180° on 
straight pivots, chart remaining in time.” - 
sequence. Charts easily installed in 
matter of seconds. 
, Chart speeds changed by simple screw- 
. cal and electrical; as well as complete 
- accessibility for quick maintenance and 


With this new high-speed Recording Potentiometer 


WESTON sets a new pattern for sound, simplified 
design . . . for simplicity and economy of mainte- 
nance .. . and for sustained high accuracy and sen- 
sitivity. With fewer components . . . with all assem- 
blies greatly simplified and quickly interchangeable 

. . with all adjustments including range changes 
made quickly on-the-line . .. with new compactness, 


Chart installation is impler — with 
new accessibility, and no loose parts to handle, chart 
can be installed in half the usual time. The chart drive 
has been simplified, made more positive, too. 


exclusive multi-speed chart drive perm:ts instant selec- 
tion of five different speeds with ordinary screwdriver. 
Speeds doubled or quadrupled by two simple gear 
changes. 


Changing ranges is Cimpler —you just 
insert correct range standard and tighten with screw- 
driver. Reference junction compensation changed in 
like manner. No soldered connections used. Universal 
slide wire needs no changing. 


ruggedness, and sustained high accuracy . . . this 
modern instrument will cut costs, and eliminate 
headaches wherever instrumentation is involved. 
You will want all the facts. Ask your local WESTON 
Representative, or write direct . .. WESTON Elec- 
trical Instrument Corporation, 617 Frelinghuysen 
Avenue, Newark 5, New Jersey . . . manufacturers 
of Weston and Tag Instruments. 


quickly, easily filled without removal, or taking instru- 
ment out of service. Pen won't clog, never pumps or 
syphons-off, needs no priming after initial starting. 
One-piece pen carriage has oil-less bearings and is 
driven by woven stainless steel cable. 


amply proportioned for strength and rigidity, to main- 


All maintenance is Cimpler — plug-in 
type amplifier, for example, removed in a jiffy. Liberal 
use of oil-less bearings reduces lubrication problems. 
No on-the-job soldering required. 


a7 
od 
ay’ 
} 
> 
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new 
tain mechanical alignment under tough usage. " 


HEADQUARTERS FOR 
HEAVY STEEL FORGINGS 


PRESSURE 
VESSELS 


Whatever your needs for heavy steel forgings in indus- 

try, Midvale can assure you of the finest in craftsman- 

4 ship, precision and ultimate performance. Whether it 

; is weldless gear rings for turbine speed reduction . . . 

PRESS cylinders for hydraulic presses . . . weldless high-pressure 
CYLINDER vessels for oil refining, gas reactions and steam gencra- 
tion or hardened and ground steel rolls for cold rolling 

carbon and alloy steel, stainless steel, aluminum, copper, 

brass, zinc, foil, paper, linoleum, plastics and rubber . . . 

Midvale engineers can help you design them. Midvale 

craftsmen, with the most modern equipment, will build 

them to your most exacting specifications. Put your 


heavy forging problems in our hands. 
THE MIDVALE COMPANY 


NICETOWN, PHILADELPHIA, PENNA. 


OFFICES: NEW YORK + CHICAGO + PITTSBURGH 
WASHINGTON + CLEVELAND + SAN FRANCISCO 


“PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING i 
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LONG ON EXPERIENCE 


for over fifty years, has been producing top quality electro-chemicals... 
pioneering in the commercial production and application of a group of them. 


Liquid Chlorine 

Caustic Potash 

Carbonate of Potash 
Paradichlorobenzene 

Caustic Soda 
TRICHLORethylene 

(Tetrachloro Phthalic Anhydride) 


60 East 42nd Street, New York 17, N. Y. 
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in Production Costs 


TYPE [RB—TURBINE AGITATORS 
with V-Belt Drive. Changeable 
Speed. Available for Open or 
Closed Pressure Tonks. Any Size. 


MIXERS From 25 to 10,000 Ibs. 


§ »~ Speed. 
Electric or 
Tepes Sie, wth 
Compietely See! 

-lvbviceted 


-RIBBON MIXERS 
From Ya%o 175 cu. Ft. 


To the Chemical and allied Industries, INTER- 

NATIONAL ENGINEERING offers the 

most complete line of Modern PROCESSING 

EQUIPMENT ever presented—with a com- 

pletely INTEGRATED and perfectly BAL- 

ANCED SYSTEM of operation, for the high- BALL‘ MILLS 


est efficiency and lowest costs. Welded Steel Calnebtincttinn 


When you're making improvements, building a 
new plant, or expanding your present facilities, be 
sure to check with INTERNATIONAL for the latest 
Engineering Developments in improved EQUIP- 
MENT for the correct and most economical 
BLENDING, TREATING, MIXING and GRINDING 
of Chemical components. 


REMEMBER—INTERNATIONAL manufactures and 
Guarantees the Equipment you need, in any re- 
quired sizes and capacities . . . Write today for 
Special Catalogs on any product. No obligation. pee? a ee MIXERS 


INTERNATIONAL ENGINEERING, | INC. 


2-2580 rerresentarives in principar cities WAbash 2-0733 
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Meme from the Edulor John R. Callaham 


Your Mid-Summer’s Reading 


Summer is looked upon as the season of light and 
languid reading. We can’t promise you that, but we can 
promise you a spate of articles we think you shouldn’t miss: 

A special issue: “Builders of the Chemical Century.” 

A feature report on petrochemical processes. 
Another special report on size reduction. 

A new series of articles on equipment costs. 

A bagful of short-cuts on heat exchanger design. 

An unusual article on maintenance techniques. 

A unique chart on how te estimate process labor costs. 


And that isn’t all, of course. For 
each of our issues will have close to 
130 pages of articles, — and 
news on processes, products, technol- 
ogy and equipment. 

We've got one article scheduled— 
just to take an example—that'll give a 
materials balance equation by which 
you can gage the performance of your 
physical separation processes with any 
degree of precision. It'll work with 
distillation, adsorption, absorption, ex- 
traction, evaporation, size separation. 
Chemical Builders—Next month's 
issue will celebrate our 50th anniversary 
and at the same time pay tribute to 
what we call “those great builders of 
the chemical century.” You'll enjoy, I 
think, the personal reminiscences 
that'll give you a glimpse of “the man” 
behind each of these great builders. 

Then, too, one of our prizes in 
July will be the “what's ahead” sec- 
tion. Here we've pulled together the 
personal opinions and forecasts of 
close to 125 authorities in every major 
segment of the chemical process in- 
dustries. You'll be surprised at some of 
the frank opinions and bold forecasts 
of these chemical leaders. 

And Rav Ewell, well known chemi- 
cal economist at Stanford Research In 
stitute, will stick his neck out and tell 
you where he thinks the chemical 
process industries will be by 1975—in 
some instances by 2000! Dr. Ewell’s 
industry trend curves are fast becom 
ing classics among chemical econo- 
musts. 
> Petrochemical Processes—Y ou've 
;robably seen articles and reports on 
the petrochemical industry and its de 
velopments until you're well nigh fed 
up with them. 

So when we signed up the author 
for our coming report on petrochemi- 
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cals we make one stipulation: “We 
don’t want another who’s-putting-up 
another-whopping-plant or oh-how-big- 
the-iadustry-is sort of thing.” 

Our report—and we believe it'll be 
the first published study to take this 
approach—will deal primarily with 
those processes and operations basic to 
the petre-hemical industry. It will em- 
phasize w.uaology rather than statis 
tics, processes rather than plants. 
Size Reduction—Within a very few 
months we'll be able to give you an- 
other of those comprehensive down-to- 
earth equipment reviews; this one will 
cover the whole field of size reduction 
in chemical process operations. 

Here are some of the questions this 
report will answer: What are the basic 
types of equipment used for size re- 
duction? What are the intrinsic fea- 
tures and advantages of each? What 
are their major applications and limi- 
tations in the onion processing 
field? 

I think you'll find this report some- 
thing you can use now, certainly some- 
thing you'll want to save for frequent 
use as a practical and permanent refer- 
ence. 
> Equipment Costs—Nothing seems to 
be in greater demand by chemical en- 
gineers than up-to-date information on 
process equipment costs. The big rea- 
son, I guess, is that it’s so tough to 
get. Relatively little dollars-and-cents 
information has been published on the 
comparative costs of process equip- 
ment. 

Now we're ready to start a brand 
new series of individual articles that'll 
give up-to-date costs on specific types 
of equipment. Each article will deal 
with a particular class of equipment: 
fans and blowers, dust collectors, mix- 
ers and many more. 


This new series, we believe, will be- 
come a worthwhile addition to the ar- 
ticles we've already published over the 
past few years on a costs and 
cost estimating. Those articles, now 
collected into a 123-page reprint, have 
always been popular. 
® Heat Exchanger Design—We’ve just 
signed up for a couple of articles I 
believe will be in really big demand. 
hey will be a series on the kinks and 
short-cuts to heat exchanger design 
which the author has collected over 
his many years of experience in design 
work at one of the country’s largest 
chemical plants. 

Short-cuts such as these, of course, 
are great time savers for anyone doing 
design work. They also come in handy 
to engineers in production, process or 
development work. 

The articles will cover all common 
combinations of conditions: turbulent 
and viscous flow, cross- and parallel 
flow, phase- and no-phase change and 
others. Most of the short-cut methods 
have never been published before. 
> Maintenance Techniques—What's 
the productive time for your plant's 
maintenance crew? If it’s 60 percent 
you're average for the chemical indus- 
try. Want to know how one big chem- 
ical plant has jacked up its average 
from 54 percent to a whopping 74 per- 
cent? 

Well, Asst. Maintenance Superin- 
tendent Stuart Whitehead will tell 
you exactly how Calco Chemical did 
just that—at the same time, of course, 
slashing maintenance costs. 

You'll be impressed by the top- 
notch job that Calco has done on 
streamlining its maintenance setup. 
It’s based on many years of detailed 
analysis of the time-saving, cost-cut- 
ting advantages of decentralized area 
shops. 

To our way of thinking, this article 
is one of the most unusual we've ever 
seen on chemical plant maintenance 
and how to organize it. 
Process Labor Costs—Sometimes an 
awful lot of helpful data can be con- 
densed into a simple graph. That's the 
case with the unique chart we'll pub- 
lish soon on how to estimate the man- 
hours of operating labor per ton of 
product for any size plant. 

Beauty of this chart—which hinges 
on the new “unit step” concept—is 
that you can use it on any process, old 
or new, continuous, batch or mixed. 
And it works on any size plant from 
2 to 1,500 tons per day. 

(Continued on page 329) 
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ANOTHER CASE STUDY FROM THE WORTHINGTON FILES. This 
data sheet from the Worthington files indicates points at 
which an alloy pump should be insulated in order to elimi- 
nate stray-electric-current corrosion in an electrolyte circu- 
lating system. The solution to this problem was arrived at 


from very careful consideration and investigation by 
Worthington engineers working in conjunction with the 
pump user. The resulting installation— made some eleven 
years ago—was one of the first in the world where alloy 
(Worthite) pumps were used to circulate an electrolyte. 


Another Pumping Problem That 
Called For More Than a Pump! 


A check of the Worthington files would uncover many stories 
like this one. They’re the best evidence we have of the “‘extras’’ 
you get with every Worthite* pump. 


About eleven years ago Worthing- 
ton specialists solved this problem 
of protecting pumps from stray cur- 
rent corrosion. As a result, Worthite 

mps were installed in the manner 
illustrated above in the data sheet. 

‘Today, after examination, there is 
practically no corrosion on the 
pumps. A life of 20 to 30 years is 
indicated for these Worthite pumps. 
Maintenance costs are a fraction of 
what they had been before. And the 
Worthite units required only 40 hp 
as compared to 75 hp for previously 
used (lead) pumps. They still deliver 
more electrolyte and havenot fallenoff 


Types CG and Type CF. Sizes 1* 
CGL. to 

10° Capacities to 

5000 GPM. heads to 130 ft Standard. 
te 200 ft. Liquid all tron aad all 
ends of WoRTHITE bronze 


in capacity after eleven years service. 

uring the same eleven years, 
ane and zinc refineries everywhere 
in the world have been specifying 
Worthite pumps for electrolyte cir- 
culation. Old refineries now modern- 
ize with them. Once again, Wor- 
thington’s 11l-year experience with 
pumping equipment helped to solve 
a tough problem for industry. 

At Worthington, we'd like to hear 
about your pumping problems. Write 
Worthington Corporation, formerly 
Worthington Pump and Machinery 
Corporation, Centrifugal Pump 
Division, Harrison, N.J. 

*Reg. U. S. Pat. Off. 


1750 RPM. Closed 
ler 


stage volute. For 
im pet rice 


The World's Broadest Line Assures You the Right Pump for Every Job 


THIS ALLOY PUMP INSTALLATION FOR ELECTRO- 
LYTE CIRCULATION is comprised of these Worthite 
centrifugal pumps, 6-in. discharge by 8-in. suc- 
tion. They circulate copper sulfate electrolyte 
and have been in service for eleven years without 
any indication of stray-electric-current corrosion. 
Note how pumps are insulated. 


Centrifugal Pumps 
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How do you know which 


Positive 


Displacement 
Pump 


is right for your job? 


If you’ve ever suffered the conse- 
quences of a wrong choice in pumps, 
or if you’re now making a choice and 
have some doubts, here’s help. 

GET THE ADVICE OF A PUMPING 
SPECIALIST—a manufacturer who 
makes all types of pumps—including 
all types of positive displacement 
pumps — and is in a position to treat 
your problem objectively without the 
desire to sell you one type over others. 


Worthington — oldest and largest 
pump manufacturer in the world — 
is equipped to do exactly this for you. 
With the most complete pump line 
to choose from, we can always find 
the one that fits your particular serv- 
ice conditions. 

Write and tell us about your pump- 
ing problems. Be sure to give all per- 
tinent details! Worthington Corpo- 
ration, formerly Worthington Pump 
and Machinery Corporation, Recip- 
rocating Pump Division, Harrison, 
New Jersey. 


The Worthington Positive Displacement 
Pump Line includes all these... 


FOR VISCOUS LIQUIDS—SMOOTH, QUIET OPERATION. Worthington 
Herringbone-Gear Pumps, Types GA and GR; capacities from 
1 to 5,000 gpm; pressures to 500 psi. 

FOR NON-LUBRICATING, SLIGHTLY ABRASIVE OR CORROSIVE 


Liquips. Worthington Sliding-Vane Pumps, Types VE and VR; 
external or internal bearings; capacities from 25 to 1,000 gpm; 


pressures to 200 psi. : 


Pumps 
If you use steam, 
why not drive pumps with it? 


Steam ends up to 250 psi maximum working pressure, hydro- 
statically tested to 375 psi. Hot-oil or cold-oil fitted. Simplex and 
duplex. All types: large and small; low pressure, high pressure; 
for general, boiler feed, refinery, steam heating and evaporator 
service. 


Up to 2,000 hp! 


Small capacity, moderate pressure, for fluid trans - 


fer, refinery or general service. Large capacity, high 
pressure, for pipeline and hydraulic service. 


P27 


“WORTHINGTON 


Reciprocating and 


The World’s Broadest Line Assures You the Right Pump for F very Job i Rotary Pumps , “4 


CuemicaL Encineerinc—June 1952 


147 


‘ 
= 
Both 
‘ and vane types! 
a 
* 
7 
| 
3. 
Power 
Pumps 
| 


Worthington two-stage non-condensing ejector —porcelain 


Worthington two-stage condensing unit—porcelain 


How To Maintain an Uninterrupted Vacuum 


in the presence of corrosive vapors 


Use a Worthington corrosion-proof steam- 
jet ejector. These are made in stock sizes and 
specially engineered for handling any corrosive 
vapor problem in the chemical field. 

For corrosive vapors, these ejectors are made 
with impervious graphite nozzles and diffusers. 
Suction chambers are of porcelain, but these 
can also be furnished of impervious graphite. 
Porcelain diffusers are also available. 

For corrosion-resistant usage, Worthington 
makes ejectors of bronze, stainless steel or 
Worthite (a special Worthington “super-stain- 
less”). 

Worthington’s is the most complete ejector 
line. A model for every vacuum requirement 


—from atmospheric to 50 microns absolute. 
Single and multiple stages. Condensing and 
non-condensing. 


Put your problem—distillation, drying or 
any other vacuum problem—up to Worthington 
Corporation, formerly Worthington Pump and 
Machinery Corporation, Steam Power Di- 


vision, Ejector Section, Harrison, New Jersey. 
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HANDLE 
CORROSIVE FLUIDS 


Until somewhat over a quarter century ago, valves 
made of bronze, iron, or steel could satisfy every 
existing industrial flow control requirement. But 
then the amazing development of the Chemicals and 
Process Industries began and the demand arose for 
valves of many other materials to resist an ever- 
increasing variety of corrosive fluids. Powell met 
the challenge promptly and ever since has been the 
leader in the field of corrosion-resisting valves. 


The Wm. Powell Co., Cincinnati 22, Ohio 


Fig. 1861— 200-pound Stainless Stee! 
Globe Valve with screwed ends, union 
bonnet, inside screw stem, plug type 
disc. Available in a variety of other 
corrosion-resisting metals and alloys 


Beli-O-Seal Vaive. Designed for high 
vacuum service and for handling hazardous, 
lethal, or malodorous fivids. Flexible metal 
bellows, enclosed in the body, completely 
seals interior of vaive from outside 

Fig. 2491—150-pound O.S. 4 Y. atmosphere. Streamline design pro- 

Gate Vaive with precision-fitted, vides full flow area through valve. 

quickly interchangeable, solid or Made with flanged, screwed, or 

split wedge. Stem is threaded and welding ends in various corro- 

Quided through revolving bushing s/0n-resisting metals and 

in upper yoke, which has a com- alloys. Globe and Angie 

pression lubricant fitting. Avail- valves also available. 

able in a wide variety of corro- 

SiON resisting metals and alloys. 

Aliso made with screwed ends. 


Fig. 1944—Large 150-pound ‘‘Y” Vaive 
with bolted flanged yoke-bonnet and out- 
side screw stem. Available in a variety 
of corrosion-resisting metals and alloys 


Powell Corrosion-Resisting Valves are made in these Metals and Alloys 


Stainless Alloys Cast Irons Nickel and Bronzes— Acid, Alicy Steels 
18-8S Cast Iron Nickel Alloys = Aluminum, Silicon Carbon Stee! 
18-8S Mo 3% Nickel tron Nickel Everdur 4.6% Cr 5% Mo 
18 8S Cb Ni-resist® Monet Metal* Herculoy 35% Nockel Steel 
Misco “C™ Inconel* Ampcott 68% Cr. 5.75% Mo 
Durimet 20 Aluminum Hastelloy Alloyst Ampcoloytt 8-10%Cr 1.1-15%Mo 
11.5-135% Cr. tron Alcoa No. 43 (A, B.C and 0) 
18% Cr. tron Alcoa No. B-214 Nhum Silver Hard Lead 
28% Cr. tron Alcoa No. 61 S-T 0-10 
Fig. 1561 S. S.—Large size 150-pound Stainless 25% Cr. 12% Ni Molybdenum 
Stee! flanged end Swing Check Valve. Body-cap *Registered trade-names of the International Nickel Co. Inc 
nuts and bolts are in Stainless Stee!. These valves 
conform to latest standards. Available in various 
other corrosion-resisting metals and alloys. 


POWELL VALVES 


| Registered trade-name of the Haynes-Stellite Co | TRegrstered trade names of Ampco Metal. inc 
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STEEL 
Shipment 


Contact us for all your steel requirements and extend Government Allot- 
ments where they apply. Despite some shortages we can usually take care of 
most of your requirements. And prompt, personal service is always assured. 


PRINCIPAL PRODUCTS 
CARBON STEEL BARS Hot SHEETS—Hot ond cold rolled, STAINLESS — Allegheny bors, 
rolled and cold finshed many types ond coatings plates, sheets, tubes, etc. 
STRUCTURALS — Channels, on- TUBING —Seomiess and welded, BABBITT —Five grades, also 
gles, beams, etc. mechanical and boiler tubes Ryertex plastic bearings 


PLATES Many types including ALLOYS—Hot rolled, cold fin- MACHINERY & TOOLS —For 
Inland 4-Way Safety Plate ished, heat treated. Also tool stee! metal fabrication 


RYERSON 
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SIDNEY D. KIRKPATRICK, Editorial Director 


JOHN R,. CALLAHAM, Editor 


WITH CHEMICAL & METALLURGICAL 


JUNE 


What Future for Rubber? 


Government policy on synthetic rubber has been 
changed and is now being put into effect. These 
changes naturally bring up the question of the future 
of the entire synthetic rubber industry. 

There will be no steps taken this year toward dis- 
posal of any government-owned plants for making any 
type of synthetic rubber. But this problem will most 
likely be brought up next year, particularly for special 
rubbers such as butyl. It is highly unlikely, though, 
that any action will be taken to dispose of GR-S plants 
even a year from now. A pro-industry president and a 
Republican Congress would seem to be the only hope 
that private industry will get a chance to own the 
rubber plants it now operates under government owner- 
ship. 

All present plans are aimed at keeping skilled 
personnel, supplies of essential raw materials and func 
tioning of all industry segments at a level that could 
supply GR-S at any rate (up to total capacity) faster 
than military and civilian demands could possibly 
develop. 

Apparently government executives are convinced 
that butyl rubber will hold its position of dominance 
for many uses—especially inner tubes— without any 
assistance. 

Yet there is some concern that government owner- 
ship and control have dulled the industry's incentive 
for aggressive research and development that would 
catalyze butyl rubber’s technology and _ industrial 
growth. This concern may lead next year to legisla- 
tion to sell the butyl plants and get the government 
out of the business of making this specialty rubber. 
Many people are convinced that such a move now 
would be in the public interest, yet the President and 
many influential legislators would undoubtedly oppose 
it during the present term of Congress. Official atti- 
tude next vear may well be more favorable to private 
enterprise. 

Some rubber companies now argue that they could 
design and operate new GR-S plants and turn out a 
product at lower cost than the present government- 
owned units. This, however, seems to be a moot point. 
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Raw material costs now make up such a large part of 
manufacturing costs that improved technology would 
p “vably not lower the cost of the rubber by any large 
extent. Besides, the cost of new facilities and the 
necessity for higher rates of return on private capital 
might more than offset the advantages of improved 
technology. 

Some authorities in Washington believe that the 
public interest can be served best through private in- 
dustry only under one condition: Let the government 
sell its present plants “as is” at a low cost to companies 
that will agree to their maintenance and operation 
under terms that would protect the public against 
shortages and the government against scarcity in a 
military emergency. Yet experienced political observ- 
ers realize quickly how difficult it might be for the 
government to sell these plants at their present depre- 
ciated value without charges of gross favoritism to those 
chosen as purchasers. 

Actual economic difficulties may well be almost 
as great as the obvious political complications. Some 
observers do not see how the government will ever 
extricate itself from the manufacture of synthetic rub- 
ber until the present plants become so nearly obsolete 
that new facilities must be built. 

At that time the question might very well be 
brought up: Would it be desirable—or necessary—to 
subsidize new private ventures in order to guarantee a 
synthetic rubber industry capable of satisfying the 
nation’s needs? Private industry, of course, shys away 
from this suggestion. 

Few people will deny the fact that the lack of 
private incentive makes most companies reluctant to 
embark on aggressive research and development pro- 
grams to develop the technology and industrial uses 
of synthetic rubber. 

In spite of all the political and economic com- 
plexities, we are convinced that eventually America’s 
synthetic rubber industry should—and must—come 
under the stimulus of private, competitive enterprise. 
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NEW PROCESS is used in this $11 million pilot plant at Institute, W. Va. It now hydrogenates 300 tons of coal daily. 


Coal Hydrogenation Process... 


Carbide’s pilot plant, now on stream for close to three months, is forerunner of giant units 


JOHN BR. CALLAHAM 


Carbide & Carbon Chemicals Co. has now placed on 
stream what's believed to be the world’s first high- 
pressure coal hydrogenation unit designed to produce 
chemicals as the primary products. 

The unit—an engineering demonstration plant at 
Institute, W. Va.—cost $11 million and 4.5 years to 
design and build. It culminates some 17 vears of 
research work that cost Carbide some $8 million. Close 
to another $2 million will be poured into the project 
this year. 

Carbide’s pilot plant, now on stream for close to 
three months, treats 300 tons of coal daily—a daring 
300-fold scale-up of laboratory work. But that isn’t all: 
Carbide engineers plan to hike this rate to 550 tons 
daily. Only 50 men operate the entire plant. 


Eprror Joun Cattanam paid a visit to Carbide’s 
Institute plant last month, wrote this article from what 
he saw and heard 
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Purpose of the unit is (1) to yield last-word design 
and operating data for a commercial unit; (2) to show 
how much of which chemicals can be economically 
recovered under various operating conditions; (3) to 
test out different types of coal; (4) to get more data 
on catalysts; (5) to recover enough products to start a 
brass-tack cultivation of markets. 

In addition, Carbide people say that the unit breaks 
even when operated at 300 tons daily, will show a 
healthy profit at a 550 ton rate! 

It’s obvious that Carbide’s engineers have already 
learned plenty from their Institute experience. For 
one thing, they could slash 20 percent or more from 
the investment on a new plant. 

Here’s how we're placing our bets: (1) Carbide 
will probably build, maybe within the next five years, 
a hydrogenation unit to treat at least 3,000 tons of coal 
a day; (2) such a unit would cost, in 1952 dollars, less 
than $45 million. 

June 1952 
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NEW FIELD will include a vast number of aromatic chemicals, some of which Project Manager P. L. Alspaugh points out here. 


... Unlocks Vast Aromatics Field 


that'll open up new chemical fields to Carbide and the industry. 


Carbide’s management people are deadly serious 
when they tell you they put great store in what this 
coal hydrogenation process will mean to them. 

It means, to their way of thinking, that the company 
is opening up and can soon exploit a vast, new field of 
aromatic chemicals that in size and value might some 
day even challenge the aliphatic empire that Carbide 
has built up over the 32 years of its existence. Already, 
over 100 chemicals have been identified in the primary 
product from the Institute pilot plant. 

With such possibilities in mind, it’s easy to see why 
Carbide is putting all its coal hydrogenation eggs into 
the chemicals basket. The company isn’t interested in 
liquid fuels; these are essentially degradation products 
that also call for higher investment, operating costs 
and raw material needs. 

So Carbide has geared its process—unlike all others 
—to turn out the maximum of those higher aromatic 
chemicals that can command a premium price. 
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There is, however, one trick to the new process that 
might eventually pan out to be an aliphatic ace-in-the- 
hole: operating conditions can be varied so that large 
volumes of methane-to-butane gases are made. These 
are the raw materials for most aliphatics. It isn’t eco- 
nomical under the present day supply and cost of 
natural gas, but Carbide could—and some day probably 
will—bank on coal as a basic source of any chemical, 
aliphatic or aromatic. 

Significantly, Carbide is also tackling what normally 
would be hydrogenation’s most expensive raw material: 
hydrogen. Company researchers expect to come up 
soon with what they think will be the first feasible 
process to turn out really cheap, tonnage hydrogen. 

But for the chemical industry, the hydrogenation of 
coal to chemicals means one thing: the aromatics field 
—long tied to byproduct coking and secondary petro- 
leum operations—will at last be free to surge ahead 
and cut out its own future. 
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COAL is prepared here by grinding, drying, mixing with oil. 


COAL-OIL paste is hydrogenated in center pressure reactor. 
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Institute's streamlined process for hydrogenating coal to aromatic chemicals bears the 


Carbide’s people are pretty sure 
they have a coal hydrogenation 
process that’s several jumps ahead of 
anything else in the field. They're 
probably right 

If you think they've come up with 
some brand new approach, it isn’t so. 
There’s little in Carbide’s process 
that’s basically different from other 
ways of hydrogenating coal to get 
chemicals or liquid fuels. 

lhe basic steps are all pretty much 
the same: grind up coal, make a 
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paste of it with oil, contact this 
paste with hydrogen at high pressure 
and temperature, separate out the 
complex chemical fractions that are 
formed. 

But what Carbide’s technical peo- 
ple have done—and this is why their 
development has the earmarks of 
somthing big—is to make changes all 
ilong the line (“. . . we've changed 
just about everything except the hydro 
gen compressors” ). 

\ streamlining of the process here, 


an improvement in equipment de- 
sign there, a smart shortcut, a tricky 
piece of engineering—add up enough 
of these bits of ingenuity and know- 
how and you'll come up with an engi- 
neering achievement of the first mag- 
nitude, a technological development 
head-and-shoulders above anything 
else in the field. 

That's what Carbide is sure it has 
done. Sure enough to go ahead and 
take the plunge into the field of coal 
hydrogenation aromatics 
ENGINEERING 
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CHEMICAL fractions are separated and purified in these towers by distillation, fractionation and solvent extraction. 
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Nitrogen Ci 


mark of engineering savvy all along the line. 


One, Two, Three 


Carbide’s coal hydrogenation process 
can be boiled down to three Fistinct 
operations: ( prepare the coal; (2) 
react it with hydrogen; (3) separate 
out the products that are formed. 
Here's a bird’s-eye view of what hap- 
pens at the Institute pilot or demon- 
stration plant (see flowsheets) : 

Coal is crushed, ground, dried and 
then mixed with oil to make a paste. 
Actually, the coal pretty much dis- 
ENGINEERING 


CHEMICAI June 1952 


solves to form a solution of coal-in- 
oil. This paste is then pumped under 
high pressure to the hydrogenation 
area. 

The coal-in-oil paste is preheated, 
then sent to the high-pressure con- 
verter to react with hydrogen at about 
840-1,000 deg. F. and 4,000-6,000 psi. 
The reaction mixture goes to the “hot” 
separator to take out the recycle oil 
and unreacted solids. The distilled 
products then go to the “cold” sepa 
rator; this removes the gases from the 


liquid stream. Hydrogen is recycled 
to the converter. 

Actually, it is this liquid stream 
from the “cold” separator that’s the 
“golden fleece” of the whole process. 
It is sent to the chemicals separation 
arca—a maze of pipelines, stills and 
columns—where it is broken down 
into over a half-dozen chemical frac- 
tions or products. Most of these, in 
turn, can and probably later will be 
fractionated and refined into a host 
of aromatic end products. 
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CHEMICALS separation unit with product receivers and storage 


| HEAVY PRODUCTS separation area will provide fractions for chemical refining. 


tanks on right. 


Crush the Coal 


Pittsburgh No. 8 coal from the 
nearby West Virginia hills is trucked 
to the plant. It is bulldozed to a pit, 
then carried on a belt conveyor to the 
primary crushing equipment. 

Crushed coal goes up the second 
flight of the conveyor to a storage 
hopper that feeds a pulverizer; here 
it is reduced to about 20 mesh. Car- 
bide engineers don’t see why it’s 
necessary to go any finer (Bureau of 
Mines has gone to 200 mesh) and pile 
up grinding costs since the 20-mesh 
particles dissolve readily in the oil any- 
way. This slash in grinding costs and 
equipment seems to be Carbide’s en- 
gineering trick in this early stage of the 
operation. 

The 20-mesh coal is dried at about 
125 deg. C. in a continuous stream 
of hot gases from a producer burn- 
ing natural gas or methane. The com- 
bustion is regulated so that the gases 
contain less than 1 percent 0,. Mois- 
ture-free coal does away with trouble- 
some reactions that water might 
bring about in the hydrogenator. 


Make a Paste 


Pulverized coal is then fed con- 
tinuously into the oil-slurry or paste- 
mixing system. The paste is made 
up of 25-40 percent coal mixed with 
a highly aromatic oi] recovered and 
recycled from the high-pressure con- 
verter. 

The coal paste is pumped to the 
hydrogenation area by several steam- 
driven, double-action piston pumps 
at a pressure up to 6,000 psi. Tem- 
perature of the slurry here is about 
150-250 deg. 

Actually, the coal dissolves readily 
in the oil and is essentially dissolved 
even before it reaches the hydrogena- 
tion reactor. This is probably ex- 
plained by the fact that bituminous 
coal is not carbon (as many people 
believe) but a macro-molecule hydro- 
carbon. 

Ash (8-15 percent) and fusain car- 
bon (8-15 percent) naturally don’t 
go into solution. In_ high-velocity 
streams and especially at the paste 
pumps, these solids could cause a lot 
of serious erosion of equipment. Con- 
trary to the experience of some cthers 
who have worked on coal hydrogena- 
tion, Carbide has had no trouble on 
this score—and doesn’t expect any: 

. one of our enginecring tricks 
im equipment design and know-how.” 

It seems that another Carbide 
trick is in getting the coal to go into 
solution with the oil fast and almost 
completely. The nature of the re- 
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cycle oil has something to do with it. 

Catalyst can be added at any of 
several points between paste mixing 
and the preheating of the oil-coal-hy- 
drogen solution. The flowsheet shows 
it — added just before the oil- 
coal slurry goes to the paste pump. 

Carbide apparently 
much stock in catalysts. Any one of 
several can be used, but it’s 
doubtful if Carbide uses the conven- 
tional iron type. The amount of 


catalyst added also varies: 0.1-0.5 per- 
cent is the usual range at present. In 
contrast, most of the German-based 
processes require around 4-5 percent. 

Since the amount of catalyst is so 
small and costs so little, Carbide engi- 
neers don’t even bother to recover it. 
And they insist that they can operate 
the process just about as well without 
any catalyst, hint that it might very 
well be dispensed with altogether in a 
large commercial unit. 


Heart of the Process is the High-Pressure Reactor 


The viscous solution of coal-in-oil 
is pumped at 4,000-6,000 psi. through 
an electrical preheater, where high- 
pressure hydrogen—trecycle or make- 
up—is also fed into it. Since the hy- 
drogenation reaction is exothermic, 
this preheater isn’t particularly vital 
except for — periods. It can 
also be used to balance out heat con- 
tent or to raise the operating tempera- 
ture in the high-pressure converter to 
a higher level. 

This preheater—like the converter 
and “hot” separator—is a steel, verti- 
cal pressure vessel surrounded by an 
18-ft. diameter steel shield. Air enters 
at the bottom and surges upward be- 
tween the shield and the pressure 
vessel itself. This is primarily a safety 
measure; the upward draft of air would 
immediately flush away any hydrogen 
that might escape from the vessels. 
Some coal hydrogenation plants use 
massive concrete walls instead. 

Real heart of the entire process is 
the high-pressure, liquid-phase con- 
tinuous converter where hydrogen re- 
acts with the coal-oil solution. 

And it’s here that Carbide’s people 
have probably contributed most to 
coal technology — 
both in equipment design and operat- 
ing conditions. So it’s easy to see why 
they don’t talk much about it. As 
Vice President George Felbeck put it: 
I'm not exactly evading your 
questions, but that reactor and how 
we get it to work does represent a 
major result of the 17 years of research 
and over $18 million we've already 
sunk into coal hydrogenation.” 

The reactor itself is a forged steel 
vessel some 35 ft. high and 30 in. i.d. 
Its wall—7.5 in. thick—is made of a 
specially modified 6130 Cr-Mo-V 
steel with the chromium content 
raised to give greater resistance to 
hydrogen embrittlement. It also has 
a refractory lining. 

Feed material—coal, oil, hydrogen 
—all flow up through the reactor Op- 
erating temperature usually ranges 
from 840-1,000 deg. F., pressure from 
4,000-6,000 psi., residence time from 
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3-4.5 min. The reaction is exo- 
thermic. 

What the best operating conditions 
are, Carbide doesn’t really know yet. 
That’s one of the things it expects 
to find out from its Institute demon- 
stration plant. 

Chances are there will be a number 
of “best” conditions that'll be dic- 
tated by the types and relative i 
portions of products to be made. Thus 
process flexibility (the ability to shift 
emphasis from one group of products 
to another by changing operating 
conditions) will probably stand out as 
one of the key we of Carbide’s 
process. From the economic angle, 
it’s a bonanza. 


Feed Excess Hydrogen 


Feed to the reactor can be looked 
upon as an actual solution of coal 
and excess hydrogen in oil, Under op- 
erating conditions in the vessel, prac- 
tically all of the coal (except ash and 
fusain carbon, a total of 15-30 per- 
cent) can be hydrogenated and broken 
down into a vast number of aromatic 
chemicals. Actually this is not good 
economics, as hydrogen consumption 
gets too high if the pitch-like mate- 
rial is also Tpdieqmeated into lighter 
products. 

Hydrogen for the reaction now 
comes as a byproduct from Carbide’s 
other operations at Institute and near- 
by Charleston. (And with plenty to 
spare, too, for these plants now pour 
forth enough byproduct hydrogen 
every day to supply a hydrogenation 
plant with a capacity of 1,000 tons 
of coal daily.) 

In actual operations, close to 300- 
400 percent excess hydrogen is added 
to the coal-oil solution. This large 
excess keeps the hydrogen pressure 
high enough to keep down coking 
troubles in the reactor, also helps push 
the reaction forward. 

The gas that doesn’t enter into the 
reactions, of course, is compressed and 
recycled. Hydrogen makeup is about 
25 percent of the total. The hydrogen 


is brought up to the reactor pressure 
by conventional, four-stage gas com- 
pressors. 


Cut Residence Time 


One of the unusual things about 
the Carbide process is how the resi- 
dence time in the reactor has been 
slashed—from about 45 min. in the 
German-based processes to less than 
4.5 min. You don’t have to do much 
figuring to see what that can do to 
throughput as well as to equipment 
and operating costs. 

What's more, Carbide engineers 
will blandly tell you that they hope— 
and expect—to cut down that 4.5 min. 
another 50 percent! “Then,” says 
Project Manager P. L. eae “our 
problem might well be one of control 
rather than of reaction time.” 

In addition, Carbide evidently has” 
done away with another big headache 
—coking-up in the reactor—that’s 
plagued practically everybody in the 
field at one time or another. Institute 
has now been on continuous stream 
for close to three months, but there 
have been no signs of coking. Car- 
bide’s engineers don’t expect any, 
either. 

A lot of factors have contributed to! 
this coke-free operation, but three 
stand out: (1) low residence time; 
(2) high hydrogen vapor pressure; 
(3) the absence of “dead” or void 
spaces in the reactor. : 

Engineering know-how also shows 
up in detail design features of the 
high-pressure equipment. Practically” 
all high-pressure piping, for example, 
is welded—which isn’t easy with many? 
of the special alloys used. Only where 
it’s absolutely necessary are flanges) 
used. This, of course, goes a lon 
way toward eliminating hazards al 
leaks as well as making it easy to go 
to higher pressures at any time. 

One of the big engineering prob- 
lems of the Ae | job, in fact, was 
the fabrication and welding of special- 
alloy equipment of such size. The 
plant now has the largest stainless 
steel forgings of their type ever made. 


Separate Hot and Cold 


The reaction mixture leaves the 
top of the converter and goes into a 
similar high-pressure vessel called the 
“hot” separator. Here the liquid and 
vapor streams are separated, after 
which the pressure of the liquid stream 
is reduced. 

Liquid product from the hot sepa- 
rator contains the extremely high- 
boiling oils, ash, fusain carbon and 
any unreacted coal. These latter— 
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as finely divided solids—are taken out 
of the oil by a solids separation process. 

Several wavs to do this are, or will 
be tried out: centrifuging, filtration, 
flash vaporization. The problem has 
always been a tough one in all coal 
hydrogenation processes. Carbide 
doesn't know vet which method will 
come out on top ‘These solids (nor 
mally about 15-30 percent of the 
coal feed) will probably find a market 
as a cheap filler material 

High-boiling oils from this liquid 
stream go to a recycle oil still. Here 
the pitch-like materiil is separated 
from the aromatic coal-dissolving oil; 
part of the oil is recvcled to the paste 
mixing operation, the most volatile 
part is used as a wash to purge the 
remaining heavy 
ration stcp 

he pitch will probably be used to 
make high-quality graphite electrodes, 
hence coukd almost be looked upon 
as a premium product. The output 
of pitch is variable and hinges on op- 
erating cconomics Less pitch, more 
hydrogen—that’s the crux of the mat- 
ter. But with no pitch, hydrogen 
consumption goes too high for sound 
economics 

Now back to the vapor stream from 
the “hot’’ separator, which 


il in the solids sepa 


passe 


through the coils of a water-spray heat 
exchanger and into the “cold” sepa- 
rator. In this small, horizontal vessel 

essentially a still—the product 
stream is again split into gas phase 
and liquid-phase streams. 

Most of the gases (largely H, with 
some NH,, and CH,to-C,H,. hy- 
drocarbons) at present are sent to a 
hydrogen compressor for recycle to 
the process. Some 75 percent of the 
hydrogen in Institute’s present hydro- 
gen cycle comes from these gases. But 
in a commercial plant they could be 
separated and purified or used as 
chemical raw materials. Even now, a 
portion of them are returned to Car- 
bide’s nearby plants for use as fuel or 
chemical processing 

Most interesting gases are the CH, 
hydrocarbons. The quantity 
of these hinges pretty much on op- 
crating conditions: the more severe 
the conditions the greater the break- 
down of the higher hydrocarbons and 

if enough hydrogen is added—the 
gicater the production of methane 
and light hydrocarbon gases. 

So it seems to be the better part of 
economic wisdom, under normal con- 
ditions to suppress the output of these 
hydrogen-consuming degradation prod 
ucts. 


Separate the Chemical Fractions and Purify Them 


But it’s the liquid stream from the 
“cold” separator that really stirs up 
the enthusiasm of Carbide’s 


man- 
agement and sales staff. This is the 
chemical—the “pay-dirt’’ — stream. 


But it’s a stream that requires a com 
plete and complicated chemicals sepa- 
ration process (see flowsheet) to get 
those aromatic end products that are 
the excuse-for-being for Carbide’s en- 
tire coal hydrogenation setup 

This stream contains all the impor- 
tant chemical products to be re- 
covered: toluol, xylol, naphthalene, 
methyl naphthalenes and higher hy- 
drocarbons; cresols, xylenols, phenol 
and higher monohvdric phenols, ani 
line, toluidines, xylidines, quinoline, 
methylated quinolines, indole, and 
other higher-boiling nitrogen-contain- 
ing chemicals 

This chemicals separation plant is 
conventional in that it uses the usual 
operations of distillation, fractiona- 
tion and solvent extraction. It is com- 
plicated because of the variety, com- 
plexity and number of chemical prod- 
ucts involved. 

And actually, at least half of Car 
bide’s $11 million investment at the 
Institute hydrogenation plant was 
sunk into this chemicals separation 
area. Although the bulk of the units 
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are built of mild steel, the best mate- 
rial for many of the operations re- 
mains to be determined. 

In the light products separation 
building the aromatic stream is first 
broken into three principal fractions 
by chemical reaction and solvent cx- 
traction: (1) a hydrocarbon portion; 
2) a phenolic portion; (3) an aryl 
imine and nitrogen heterocyclic por- 
tion. 

Hydrocarbons are separated by dis- 
tillation into various products. One 
of these—naphthalene—is purified by 
crystallization. 

The phenolic portion is separated 
by continuous distillation into two 
fractions; one contains the high-boil 
ing phenols while the other is made 
up of phenol, cresols, xylenols and 
cresylic acid. Each portion, according 
to Carbide’s present plans, will later 
be fractionated and refined into indi- 
vidual chemicals of commerce. 

Crude hydrocarbon fractions can be 
refined into specification-grade aro- 
matic solvents and other products. 
The nitrogen compounds portion is 
separated by batch distillation to yield 
aniline, toluidine, xylidines, quinolines 
and other products. 

These are the chemical fractions 
that Carbide will later refine. 
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What's for Sale? 


You must remembcr that Carbide 
built its Institute chemical separation 
“demonstration” plant with one pur- 
pose in mind: to produce crude mate- 
rials and to separate them so that 
later in a commercial plant well- 
known chemical processes could com- 
plete the refining job. 

For this reason, few fully-refined 
salable end products will come out 
of the present Institute plant in the 
near future. However, here's the 
schedule as Vice President Harry B. 
McClure (who will be responsible for 
sales) sees it now: 

First products for sale will be re- 
fined mixtures that include high-boil- 
ing phenols (mostly monohydric, 
alkyl substituted phenols) and aro- 
matic-type hydrocarbon solvents 
(mostly alkyl substituted benzenes). 

Small fractions of the amounts of 
certain aromatics that Union Carbide 
now buys as raw materials will come 
from the pilot plant: benzene, naph- 
thalene, phenol, cresols, xylenols, ani- 
line. 

Commercial chemicals that'll prob- 
ably be for sale soon after more study 
on their abundance and means of sep- 
aration; toluenc, xvlenes, mixed tolu- 
idines, mixed xylidines, alkyl pyridines, 
indole, quinoline. 

Other compounds have been iden- 
tified in the coal hydrogenation frac- 
tions. Some of these may be offered 
for sale in the future if they prove to 
be present in economically recoverable 
quantities. Typical of this category: 
indane, acenaphthenc, fluorene, an- 
thracene, phenanthrene, indanol-4, 
indanol-5, 3-phenylphenol, quinal- 
dine, carbazole, 2-methyl-6-ethylpyri- 
dine, 3-methvlindole, dibenzofurane. 


Nobody's Worried 


What will the markets be for these 
chemicals and how soon will th 
open up? “Those are questions we'll 
have to find the answers to,” says Al 
Tenney, who heads up the market 
development program, “but we're not 
worried.” 

In fact, nobody in Carbide seems 
worried on that score even though 
some of the products have never be- 
fore been produced in large commer- 
cial quantities. 

And that attitude, in short, sums 
up the boldness of Carbide’s thinking 
and the confidence its people have in 
their own research, engineering and 
sales talents. 

Thus Carbide has taken the first, 
long step toward making an economic 
reality of coal hydrogenation as a 
prime source of aromatic chemicals. 
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According to... 


A coal hdrogenation plant costs 


Yearly operating costs are 


COAL HYDROGENATION COSTS 


Daily input of coaj (at $2.50 a ton) is 


Bureau 


$414 million 


50 million 


14,000 tons 


This gives daily crude oil yields of 
And crude gives yearly yields of: 
1. Motor fuel 


2. Liquid petroleum gases 


3. Benzene, toluene, xylene 


2.2 million bbl. 


million bbl. 


51.1 million gal. 


NPC 


$533 million 


75 million 
12,960 tons 


27,000 bbl. 


6.4 million bbl. 


2.1 million bbl. 


And gasoline would have to sell at 


To give investors a return of 


4. Miscellaneous chemicals 126 million Ib. 133.6 million Ib. —-125 million Ib. 
wr Ammonium. sulphate, sulphur 148,000 tons “en 148,000 tons 
Sele of the inilinieiie alias bring in $44.2 million $16.5 million $40.3 million 
11¢ a gal. 41¢ a gal. “We - 


- 6.98 percent 


6 percent 


Coal Hydrogenation 


* Whose cost figures are right? 


It's beginning to look like a bleak economic forecast is 
taking the fire out of the eyes of the proponents of syn- 
thetic liquid fuels from coal hydrogenation—at least so 
far as the private investor is concerned. 

hat’s what the third cost study on the coal route to syn- 
thetic fuels adds up to. Ebasco Services, Inc., a New York 
firm of engineering and business consultants, recently 
issued a report of some 158 pages plus appendices on the 
subject. 

Ebasco was retained by the Bureau of Mines after the 
National Petroleum Council had said, last fall, that the 
cost data on coal hydrogenation plants developed by the 
bureau were substantially in error. The bureau decided 
to counter with an independent cost study. This article is 
a condensation of the significant findings in the report. 

The job assigned to Shen was “‘to evaluate certain ele- 
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¢ Any future for fuels from coal? 


—More Cost Data 


* Why another cost study anyway? 


ments of a report prepared by the Bureau of Mines entitled 
‘Cost for Coal Hydrogenation,’ such evaluation having as 
its ultimate objective the determination of the selling 
price of gasoline and liquified petroleum gas produced by 
the coal-hydrogenation method.” 

The report goes on to say: 

“As the determination of these prices is reserved to the 
Bureau of Mines, the ultimate objective will be served 
by this report only to the extent that the bureau may make 
use of the conclusions contained herein in its complete 
analysis of the subject. The immediate scope of the in- 
vestigation is limited to those items of the cost estimate 
in connection with which a substantial difference exists 
between the report of the Bureau of Mines and the esti- 
mates and report commentary submitted by the National 
Petroleum Council.” 
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— 56 million 
5.7 million bbl. 
2.2 million bbl. . 
+ 
. + 
on @ 30,000 Epd. (crude) plant, NPC rates the same ot 27,000 Bed. ; 
; 
oF 
oe 
» 
>» 


ASSUMPTIONS—Bureau specified controlling conditions. 


lo provide a common basis for comparison and to limit 
the scope of the study, the following controlling dates, 
aoe volumes and other conditions were specified 
y the bureau 

@ Construction costs of labor and materials to be those 
prevailing Jan. 1, 1951 

e Comparison of operating cost totals to include cost 
figures for coal and chemical raw material as furnished by 
the Bureau of Mines. These cost figures were not to be 
reviewed by Ebasco. 

© The cost of water for process make-up and for general 
plant use not to be reviewed 

@ The analysis of gross revenue from sale of product to 
assume the plant in operation with a ready market for all 
fuel products in stated volumes of annual production at 
market prices that were prevailing at the time of Jan. 1, 
1951 

e@ The financial analysis to be predicated upon condi- 
tions prevailing as of Jan. 1, 1951, with respect to interest 
rates and availability of money. 

In order to take account of the variation in product 


yields from different types of coals, and of construction and 
operating conditions which might cause differences in both 
design and capital costs, two plant locations were selected 
for Ebasco by the Bureau and cost estimates prepared on 
both plants. 

The first location, Rock Springs, Wyo., was selected as 
typical of a plant based upon the coals available in that 
general area and representative of regional conditions affect- 
ing construction cost and other factors such as transporta- 
tion, housing, labor, water supply and market for product. 
Similarly, Union County in western Kentucky was selected 
as representative of coal supply, construction cost and 
operating conditions of the I}linois-Indiana-West Kentucky 
region. (The Kentucky and Wyoming sites were investi- 
gated in the two previous studies. The chart on the pre- 
ceding page is based on the site of the Rock Springs, 
Wyo. plant. ) 

The general basis of the investigation is the so-called 
conventional plant using the German Bergius process. 

Here’s how the report breaks down the most essential 
costs: 


COST I—$51.4 million est. to construct the power plant. 


rhe estimated construction cost for power plant, ad 
justed to the January 1951 level of prices for equipment 
amd materials, and of labor rates, is approximately $51, 
400,000. This is derived from the estimate as prepared 
during January 1952, using prices and wage rates then in 
effect, and adjusting the total cost figure to reflect the 
over-all change of power plant construction costs during 
the previous twelve months—a rise of approximately 3 
percent. The power plant, itself, is designed to carry con 
tinuously the hydrogenation plant load which is estimated 
at 270 mw gross generation, and to supply steam for 
consumption in processes aggregating 120,000 Ib. per hr 
at 370 psig. and 850,000 Ib. at 45 psig. The fuel burned 
in the plant is coal and process coke. Both of these fuels 
can be furnished from activities within the hydrogenation 
plant. 


COST Il—$56.1 million for plant 


Estimated construction cost for the Rock Springs, Wvyo., 
plant is $56,184,000 based on the January 1951 level of 
prices for equipment and material, and of labor rates 
Corresponding construction cost for the West Kentucky 
facilities is $53,664,000, reflecting the difference in atmos 
pheric pressure and process changes consistent with the 
different coal used and other factors relating to the West 
Kentucky location 

This section of the coal hydrogenation plant has the 
function of producing, purifying, and compressing hydro 


gen for the hvdrogenation of coal to produce liquid 
hydrocarbon fuels and chemicals. Fach of the two plants 
has a capacity for 30,000 bbl. of product per calendar day 
Both plants use the same basic process and raw mate 
rials with the ind flows also being similar except 
for variations reflecting the differences in composition of 
th val t % used in each location The facilities for 

npre n and purification of hvdrogen are well-known 
ind widely used in the manufacture of swnthetic ammonia 
id no problems need be anticipated with this tvpe of 
) oth than det ning the cost of construction of 
plant f the la pacit equ ed The process and 
equipment used in the hydrogen section combine the 
recovery of pure hvdrogen from three different sonrces 

By wav of comparison, the burcau estimates for con 
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This estimate is roughly $4 million lower than the Bu- 


reau of Mines estimate of $55,500,000 both as of January 
1951. Here are the details of cost: 


Power Plant Construction Cost 
Structures and improvements. . 
Boiler plant equipment 
Turbine-generator unite 
Accessory electrical equipment. . . 

Miscellaneous power plant equipment 
Indirect construction costs 1 
Omi and t 3 


Specific construction cost 
Overhead construction accounts 
Engineering 
Engineering and construction management fee 


Total construction cost, excluding interest during construction, 
as of Jan. 1952 
Adjusted cost, as of Jan. 1951.... , $51, 


to purify, compress Ho. 


struction of the hydrogen plants were $57,948,000 for the 
Rock Springs, Wyo., plant and $57,948,000 for the West 
plant. 

Here’s the way Ebasco’s costs are broken down: 


Hydrogen Plant Construction Cost 


Production equipment fob origin £ 014,000 
Piping and insulation 19.975.000 10,536,000 
Electrical materials 4.979.000 4,786,000 
Instrumentation and auxiliaries 742,000 712,000 
Equipment foundations 1,041,000 = 1,002,000 
Protective coatings and painting 213.000 210,000 
Erection labor ‘ 5,989,000 5,762,000 
Erection materials 825 .000 800 ,000 
Buildings, services and cranes 2,436,000 2,419,000 
Chemical control facilities 101,000 101 ,000 
Yard work and support structures $53 353 
Freight—equipment and materials 729 000 222,000 
Indirect construction accounts 
Field office accounts 265.000 260 .000 
Equipment rental 207 ,000 207 .000 
Safety and welfare 97 000 97 .000 
Payroll overheads and insurance: 7.000 735 
Overhead construction accounts 
Frgincering 3.958 3,955,000 
Engineering, construction management fers 1,650 1,615 
51,077,000 $48,786 
Contingency, 10 percent 5,107,000 4,878,000 
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Total construction cost exclusive of interest during 
construction—as of January 1951 . $56,184,000 $53 664.000 
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COST UlI—$55.7 million needed for each year’s operation. 


Direct labor 


Catalyst, chemicals, $5,429 per day. . 
TEL 


Operating Costs Wyeming ————— West Kentucky 
Number of Employees Annual Cost x $1,000 Number of Employees Annual Cost x $1,000 
Bureau Ebasco Bureau Evasco Bureau Ebasco Bureau Ebascu 
Direct costs 
Raw material ons estes 
Coal, 14,800 tens/day x 330 x $2.50 $12, $12, 200° $12,120 
1 


Operating labor 1,041 2,730 4,713 702 1.041 2,730 


Operating supervision 
maintenance 


Labor 


Indirect operating cost. . 


Total indirect cost... 
Fixed costs 

Local, County, State taxes 
Insurance, depreciation. . 


$18,416 


$18,122 


Total fixed cost re 
Cost of operation without profit and interest. 2,276 2,917 $50,219 $55,773 2,276 2,917 $49,438 $54,723 


* Estimates of raw material costs were excluded from scope of Ebasco assignment. 


REVENUE—$76 million if average year’s output were sold. 


The yearly volume of products considered marketable by 1955, along with a comparison of Bureau estimates is as follows 
Plant: 


Amounts shown are estimates made by Bureau of Mines. 


Output, 30,000 { 
w ———_—_—— West Kentucky 

Ebasco Services Bureau of Mines Services Bureau of Mines 
Benzene... 11,750 gal. 11,750,000 gal. 12,700 ,000 gal 12,700 ,000 ga). 
Toluene, xylene 39.350 ,000 gal. 39,350 ,000 gal. 42,390,000 gal. 42,390 ,000 gal 
Phenol 43,800 ,000 gal. 43 , 800 ,000 Ib. 77 ,000 ,000 Ib. 77 ,000 ,000 Ib. 
m-p-Cresol 50 ,000 Ib. 64, 400 ,000 Ib. 50 ,000 ,000 Ib. 77 ,000 ,000 Ib. 
o-Cresol... 6,600 ,000 Ib. 6 .000 Ib. 6, 800 ,000 Ib. 6,800 ,000 Ib. 
Xyilenol. . 25 ,000 .000 Th. 25,000 ,000 Ib. 25 ,000 ,000 Ib. 25,000 ,000 Ib. 
Ammonium sulphate an 131,000 tons 131,000 tons 129 000 tons 129 ,000 tons 
Sulphur. .... sue 17, 100 tons 17,100 tons 80 ,000 tons 8) tons 
286 , 260 gal. 284 500 gal. 255 , 210 ,000 gal 251.910 gal. 
LPG 000 gal 


Revenue From These Products at Jan., 1951, prices is: 


Aromatic hydrocarbons, tar acids 
Ammonium sulphate and sulphur 
Motor fuel and LPG 


Total product revenue. . 9 


Ebasco was also asked to evaluate the financial program 
presented in the Bureau's report and to recommend, if 
deemed necessary, alternate or substitute programs. 

Here’s what Ebasco said: 

“Considering the stable character of the business, we 
believe that it may safely be capitalized with a fairly high 
percentage of debt. However, we feel that 60 percent 
debt, as proposed in the Bureau « Mines report, would be 
difficult to arrange under Jan. 1, 1951, conditions. A 
capitalization consisting of 50 Baa debt and 50 per- 
cent equity would, in our opinion, be more realistic. 

“We believe that the — interest rate of 34 percent 
on the debt is fair, under Jan. 1, 1951, conditions. 

“Using the capital requirements as adjusted to reflect 
our revisions of estimated plant costs, the alternative 
capitalization ratios, and the estimates of operating reve 
nues and costs as adjusted by us, we have computed the 
return on the equity investment for the average year of 
operations while the debt is outstanding. Including the 
ammonia and sulphur recovery, for the average year the 
estimated return on equity amounts to from 3.59 percent 
to 4.26 percent for Rock Springs, Wyo., and from 6.22 
percent to 7.56 percent for West Kentucky, with the lower 
return in each case representing an assumed capitalization 
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RETURN—On risk —, too small for private investors 


6,254,000 7,485,000 
35,650,000 34.413. 100 050,000 
$90 . 885 .000 


of 50 percent debt and 50 percent equity. These esti 
mated rates of return may be compared with the rates 
of 6.98 percent for Rock Springs and 10.84 percent . 
West Kentucky shown in the Bureau of Mines report, i 
which 60 percent debt ratio was assumed. 

“We believe that this range of indicated return on 
equity is so low that the private financing of the projects is 
impossible. Considering the character of the business, and 
in view of the fact that the equity investor in these projects 
would get no return at all during the construction period of 
3 to 4 years, we think that, in order to attract equity 
investment, the indicated return would have to be from 14 
to 16 percent. We have calculated the increases in net 
income before and after income taxes which would be 
necessary in order to produce such returns on the equity 
for the average year, and find that in the case of the Rock 
Springs, plant, the net before income tax would have to be 
increased by some $31,500,000 to $50,000,000, and in the 
West Kentucky case, the net before income tax would 
have to be increased by some $21,700,000 to $41,200,000 

“We do not believe it would be feasible to finance the 
“e described in the Bureau of Mines report dated 
Oct. 25, 1951 with private capital under conditions pre- 
vailing oa. 1, 1951.” 
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828 7 775° 
1,170 4,116 4,974 1,029 1,170 4,116 4,968 
Maternal 2,058 5,873 2,058 6,873 
Payroll overhead... 1,161 1,890 1,161 1,878 
Operating supplies 1,235 712 1,235 697 
Total direct cost $26,528 $33,625" $26,385 $33,443* 
Indirect costs 7 
General administrative - 125 256 1,055 1,978 125 256 1,055 1,895 - 
350 331 4.220 2,048 350 331 4,220 2,027 
$5,275 $4,026 $5,275 $3,922 
3,558 3,499 3,435 3.381 
14,858 14,623 14,343 14, 
| 
4 
fe. 
| 
| 
Fhasco Services Bureau of Mines Ebasco Services Bureaus of Mines 
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RICHARD V. REEVES 


Tom Ripp walked into the office of 
his boss, an earnest look on his face 

“Bill,” he began, “remember that 
trip I made to the West Coast a few 
weeks back?” 

“You mean that pharmaceutical job 
in L. A.?” 

“Yeah, that’s the one I talked 
quite a bit with the brass while I 
was out there. Guess they think I've 
got some savvy they can use. They've 
offered me a 30 percent boost in pay 
to come out and work for them.” 

“Gonna take it?” 

“Don't think I can afford to pass it 
up, Bill. Three kids drink a lot of 
milk.” 

Bill didn't auswer, just mumbled 
something like “a swell break, kid, 


with that California sunshine to 
boot.” He knew that he had lost a 
good engineer and there wasn’t a 


darned thing he could do about it 
The company couldn’t meet an offer 
like that—wouldn’t be fair to the other 
fellows. Besides the Salary Stabiliza 
tion Board would never approve it. 

Tom Ripp’s case wasn’t unique 
of engineers throughout 
the country were losing men the same 
wav—one or two engineers in some 
cases; an alarming 20 or 30 percent 
in others 

Some companies shrugged their 
shoulders and called it “normal turn- 
over,” others screamed “piracy” and 
thev screamed until they were heard 
in Washington 

We first got wind of it when Joe 
Cooper, executive director of SSB, 
came to McGraw-Hill to confer with 
some of the engineering editors, to 
give and get some advice on what 
SSB has called a serious problem. 

“How serious was this problem of 
pirating engineers in the chemical 
industry?” 

Joe Cooper wasn’t sure. The prob- 
lem seemed to be centered in elec- 
tronics and aviation 


Dick Reeves, assistant editor of 
Chemical Engineering, savs that all 
the credit for the survey goes to CE’s 
alert regional editors: Jima Ler in the 
Southwest, Franx Byrnes in the Mid- 
west, Scurier and Jenness 
Keener (McGraw-Hill News Bureau) 
on the West Coast. 
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DOLLARS AND SENSE HELP FIGHT... . 


Piracy and Job-Hopping 


Would it do any good to throw 
some light on the situation among 
chemical engineers?” 

Mr. Cooper was sure it would. 

So we got to work. Teletypes went 
out to CE’s editors in the Midwest, 
the Southwest and the Far West. 

Interview all the personnel directors 
in sight. Find out if they've got a 
problem and if they have, what they're 
doing about it.” Meanwhile, the New 
York office began checking on the 
situation in the East. 

Here’s a regional breakdown on the 
answers we got: 


EASI 


In general, chemical companies here 
have felt no pinch in their technical 
staffs resulting either from “induce- 
ment by competitive employers,” or 
from what might be called “instability 
of employment”—job hopping. Man- 
agements who found that they were 
losing a greater-than-usual number of 
engineers quickly looked to the most 


logical cause, »etitioned 
SSB to bring salaries into line. One 
manager of technical employment 


commented “today it’s axiomatic that 
if you're not up to the going rate, 
you'll lose your engineers faster than 
you can count them, to say nothing 
of recruiting new ones.” 

That going rate in the East is from 
$325-$355 per month for an engineer 
with a bachelor’s and no experience 
with the lower figure quoted most 
often. A fellow with a master’s can 
command from $365-410. A Ph.D. 
can get from $500 up. 

Starting with these rates a company 
will allow about $25 or $30 a month 
above the base for cach vear of ex- 
perience to a certain limit. 

Although most eastern companies 
do not pay their engineers for over- 
time, very few make a habit of extend- 
ing the work week. Some companies 
allow time off at the employee's con- 
venience to compensate for overtime. 

One company which is unionized 
(technical personnel) pays time and a 
half for anything over 40 hr. to anv 
employee earning less than $121.11. 
Those above this figure draw $4.55 an 
hour “for all hours in a scheduled 
extended work week which are in 


excess of 40.” 


lypical of the comments from east- 
ern chemical companies are the fol- 
lowing: 

“We have lost very few engineers. 
We feel that the changes that were 
made, in most cases, were by men who 
were not especially stable and find that 
by and large our engineering staff has 
remained unimpaired. Our salary scale 
is based on the Los Alamos curve, with 
a regular merit increase system which 
seems to be proving adequate for the 
needs of our technical personnel.” 

“Lifting of wage ceilings would not 
help, it would cause much more 
trouble.” 

“We have noticed that the very 
small concerns can hire one or two 
people and call them almost anything 
they like and so they are in a position 
to offer them more money than the 
standard classifications permit the 
larger companies to offer.” 

“We have no problem in keeping 
our engineers. We do have trouble, 
however, in trying to hire recent gradu- 
ates with all of the high pressure re- 
cruiting that goes on.” 

These and similar comments echoed 
the sentiments of personnel managers 
in the eastern part of the country. 
Most felt that they had no more than 
a normal amount of turnover in their 
outfits, and so long as they were able 
to continue to keep their salaries up 
to what the competition was paving, 
thev needn’t worry. 

Almost all had a word of caution, 
though, for the job-hopping engineer. 

The most persistent comment was 
something like, “Don’t have a long 
list of former employers. The first 
thing a new emplover looks for is 
stability. A man who changes jobs 
too often and without good reason 
is poison, shortage or no.” 


MIDWEST 


None of the big companies in the 
Midwest seems to have suffered from 
actual pirating—nor have they en- 
gaged in the vile practice, they say. 

Personnel directors in the Midwest 
complain that most of their trouble 
is with older men who can get pre- 
mium wages almost anywhere. Some 
directors feel that wage stabilization 
will be felt more and more as time 
goes on and living costs go up. 


June 1952—Cuemicat ENGINEERING 


= 


going rate—or higher. 


2. Ironing out salary 
among older employees. 


3. Refusing to hire 
with job-hopping records, 


checking progress. 


tors—honest, ethical, in 


ALERT COMPANIES ARE... 
1. Boosting salaries up to the 


4. Trying to be more human, 
recognizing good work, frequently 


5. Keeping hiring practices—es- 
pecially when hiring from competi- 


inequities 


engineers 


plans and 


the open. 


SMART ENGINEERS ARE... 


1. Not jumping at the bait of high 
salary but going after the job they 
want at the salary they’re worth in 
the geographical area they prefer. 


2. Looking closely at things like 
security, merit increases, pension 
changing jobs. 


3. Making sure that they are 
utilized to the best of their ability. 


4. Not selling short their present 
employer where he is fair and honest. 


other benefits before 


As far as salaries go, the companies 
that were starting ChE’s at $275 or 
$290 last year are glad to pay $325 this 
year for all they can get. 

The average figures for a B.S. in 
the Midwest are: starts at about $316, 
in 6 months, gets $345, in 1 year, 
$375, in 18 months, $404, in 2 
years, $433. A fellow with a master’s 
degree starts anywhere from $355- 
$375, advances proportionately with 
the B.S. graduates. A Ph.D. begins 
from $500-$525. 

Some of the more pertinent com- 
ments from the Midwest were: 

“Assuming that we do have a prob- 
lem in the chemical industry, I believe 
it is caused by the fact that many 
well-established companies were pay- 
ing the same wages for eng.neers that 
they were paying for craftsmen—and 
with the industrial boom precipitated 
by the Korean war, they found that 
companies which were expanding were 
outbidding them for their engineers.” 

“The problems might be solved by 
lifting wage ceilings, but I honestly 
believe a majority of the chemical 
companies are paying all they tan af- 
ford to pay at the present time.” 


SOUTHWEST 


None of the companies in the 
Southwest voiced any difficulty from 
pirating. They are aware of the prob- 
lem, however, and are keeping well 
abreast of competition as far as salaries 


0. 
7 B.S. graduates start from $340- 
$345. As an example of increases 
during the first two years, one com- 
pany has put through a plan to raise 
these engineers to $425 before the 
end of two years. Engineers with an 
MSS. start from $380-$385. 
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Most companies in the southwest 
do not pay their engineers for over- 
time unless a 6-day week is scheduled. 
Most companies are not unionized. 

Some of the older engineers in the 
Southwest have done some grumbling 
and management seems to be aware 
that there is a very serious inequity 
created in some cases. Where there 
are evidences of these inequities com- 
panies are taking what they call the 
necessary steps to correct them. 


WEST COAST 


The West Coast, like the South- 
west, is paying a little more to get its 
engineers. A B.S. rates $300-$370; 
an M.S. $350-$450; and a Ph.D. $450 
up. Those with four years experience 
are getting $600-$750. Very few en- 
gineers are unemployed. Some em- 
oo lure engineers by offers of 

muses and benefits, but starting sal- 
aries are fairly standard. 

One personnel expert voiced some- 
thing that everybody knew but nobody 
had come right out and said: “Engi- 
neers aren’t changing jobs for peanuts; 
because a slight increase causes more 
income tax trouble than it’s worth.” 

Nobody seems to be having any 
trouble with pirating although there 
seems to be a good deal of job switch- 
ing. One personnel director puts it 
this way: 

“Engineers aren’t satisfied any more 
to proceed at a normal rate of prog- 
ress, even with today’s high wages. 
They change jobs because they want 
to skip a bracket, and be in a position 
two years after graduation that would 
normally take five years to accomplish, 
thus getting into a top salary position 
quicker. ey really aren’t thinking 
—a chemical engineer, you know, 


doesn’t start thinking until he’s about 
35. I don't think they are doing them- 
selves a heck of a lot of good in the 
long run.” 

As far as merit increases go, the 
West Coast seems to have a_ less 
definite pattern than the rest of the 
country. Some companies have no 
merit-raise programs but they see to it 
that their engineers get frequent cost- 
of-living increases, benefit from gen- 
eral increases coming out of labor con- 
tracts at other levels. 

Other companies are careful to see 
that salary adjustments are made for 
men who have been with them a long 
time so that the pay differentials be- 
tween the old wo new men are kept 
in line. 

A few companies have really tre- 
mendous variations in salary with 
some good young men making $15,- 
000 to $20,000 a year, and some of 
the older ones making as little as 
$6,000. 

In the Pacific Northwest, the situ- 
ation shows “clean living.” There is 
no indication of pirating. The only 
competition that the chemical com- 
panies object to is that offered by avia- 
tion companies. They don’t neces- 
sarily pay higher wages, but they give 
“fringe” benefits such as a share in 
patent returns, on-the-job training, etc. 

Chemical engineering graduates 
around Portland-Seattle are being of- 
fered up to $340 a month with BS. 
degrees; $380 with an MS., $525 
with a Ph.D. There is no overtime 
work, no union and very little senti- 
ment for one. Older employees do 
not object to higher starting salaries 
paid recent graduates because, as start- 
ing salaries move up, so do salaries all 
the way along the Fine. 
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THE PROCESS ... 


half. 


Significance 


ELIMINATES present roasting, smelt- 


ing, electrolytic and fire refining. 
CUTS production costs by more than 


SLASHES lag between mine and metal. 
OPENS remote low-grade deposits. 
EKES out production of older mines. 


How It Works 
THE PROCESS .. . 
LEACHES ore concentrates with acid 


or ammonia. 


PRECIPITATES pure metals by direct 
hydrogen reduction. 


PRODUCES metals as powders ready 


for pressing casting or extrusion. 


Chemical Refining of Metals 


High pressures and high temperatures have been harnessed by 
Chemico’s new autoclaving process. It will give us copper, nickel, cobalt and 
manganese dioxide. It’s being considered for aluminum, chromium, uranium. 


\ new process, completely chemi- 
cal, may cut the cost of producing such 
strategic metals as cobalt, nickel and 
copper by more than half. The process 
bypasses roasting, smelting, electrolytic 
and fire refining. 

Now that the barrier of atmospheric 
pressure and temperature has been 
- n through, almost limitless op 
portunities arise for the process. 
Pressures over 800 psi. have been 
tried, with correspondingly high tem- 
peratures. 

It’s possible, for example, wsing the 
new process, to get manganese oxide 
sinter from low-grade U.S. ores, thus 
freeing this country from dependence 
on foreign sources. Other possibil 
ities: extraction of copper from scrap 
by a modification of the process, re 
covery from their ores of the oxides ot 
aluminum, chromium, titanium and 
uranium 


TRIO OF NEW PLANTS 


'hree big plants now being built at 
in aggregate cost of $25 million will 
use the process. Canada will get the 
largest one, the $17 million nickel re 
finery of Sherritt Gordon Mines Ltd 
near Edmonton, Alberta. National 
Lead Co. has a $5 million plant unde 
wav at Fredericktown, Mo. And Howe 


Sound Minine Co putting up a 

lor O'Connor news editor of 
Chemical | he puts 
his miner's cap and digs into the ston 
of a new chemical refining process that 


opens a new era for metals 
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$2.5 million cobalt refinery near Salt 
Lake City, Utah. 

Another vitally important develop- 
ment that may soon find commercial 
application is a new process for pro 
duction of pure copper from copper 
scrap, brass scrap or blister copper. It 
achieves virtually 100 percent extrac 
tion. The product, better than 99.9 
percent pure, is oxygen-free and — 
alent to high-conductivity electrolytic 
copper. Equally important is the al- 
most complete recovery of zinc, a 
metal heretofore lost in scrap smelting 
operations. The process, an adapta- 
tion of the basic one for recovering 
metals from ore concentrates, was de- 
veloped by Chemical Construction 
Corp. and Chemetals we during 
two years of working together. Che- 
metals is currently working with 
Chemico on the recovery of man- 
ganese oxide sinter from low-grade 
U.S. ores. 


LEACHING AND REDUCTION 


“Basically new and revolutionary,” 
according to Major General William 
N. Porter, president of Chemical Con 
struction Corp., the original process 
consists of pressure leaching of un 
roasted sulphide ore concentrates, an 
almost simultaneous oxidation step, 
ind then direct reduction from aque 
nickel and co 
balt as pure metallic powders. 

Leaching can be done with either 
ammonia or acid, depending on the 
ore concentrate being treated. Howe 
Sound and National Lead will leach 


ous solution of copper 


with sulphuric acid, while Sherritt 
Gordon will use ammonia, getting am- 
monium sulphate. as a byproduct. 
Acid leaching operates at higher tem- 
perature and pressure, but the chemi- 
cal reactions are more straightforward. 
It's likely to be used more widely than 
ammonia kaching. 

The oxidation reactions are all ex- 
othermic. In fact, the steam and ni- 
trogen given off can be used to operate 
the turboblower that blows air into 
the pressure vessels for the oxidation. 
In acid leaching, this direct evapo- 
rative cooling is all that is required. 
In ammonia leaching, however, cool- 
ing coils are used. The reduction re- 
actions can be either endothermic or 
exothermic, depending on the tem- 
perature. They are usually exothermic 
at higher temperatures. 

Reactions take place in big steel 
autoclaves, lined with acid brick. A 
silicone coating is applied to the in- 
side of each steel vessel to insulate it 
from the hot brick lining and thus 
minimize corrosion. The autoclaves 
are mechanically stirred. They are fed 
by pressure pumps and discharged by 
pressure-regulated valves. The entire 
process is continuous and automati- 
cally controlled. 


SLASHES PRODUCTION COSTS 


Compared with other smelting and 
refining methods, the Chemico proc 
cess may cut produc tion costs by more 
than half. Other advantages: sharply 
reduced transportation costs, fewer op 
erating personnel, less time lag be- 
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WASH TANKS in which leach liquor is removed from ry ROTARY DRYER delivers oxygen-free high-conductivity pow- 
t. 


precipitate. Chemetals and Chemico operate Linden pilot dered copper as Chemico’s George F. Van Hare watches proudly. 
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AUTOCLAVES are heart of high-pressure high-temperature process for reducing copper and precipitating it from leach liquor. i hat 


tween production of concentrates and 
metal recovery. 

Chemico’s engineers figure that op- 
erating savings in three years might 
often be enough to cover the cost of 
scrapping an old smelting and refining 
plant and building a new one. 

Because of reduced metallurgical 
costs it will now be possible, according 
to General Porter, to mine deposits of 
low-grade ores hitherto economically 
unattractive. “This,” savs Porter, “will 
permit a considerable increase in 
metals production to meet today’s high 
demands.” 

\t present, smelters and refineries 
ire often hundreds of miles from the 
mines. By building the refinery at the 
mine, Porter emphasizes, freight 
harges could be slashed, and the lag 
between mining of the ore and pro 
duction of pure metal cut from months 
to hours 


COPPER AND ZINC PROM SCRAP 


Chemetals Corp.,”” General Porte: 

recognized that with the volume 
if copper and zinc contained in old 
ind new scrap increasing rather than 
diminishing with the vears, the ton 
nage recoverable under this newly per 
fected process could be compared with 
mayor domestic mining operations, un- 
hampered by depletion considerations. 
By utilizing this process contaminated 
copper and zinc heretofore wasted due 
to difficulties in refining can now be 
freed.” 

Scrap recovery plants, often but onc 
quarter the size of a present smelter, 
could be built in each large industrial 
ea, according to Porter. This would 
drastically cut transportation costs, a 
sizable factor in current metal prices. 

Such plants could add significantly 
to the nation’s output of copper. Of 
35 copper mines in the U.S., 25° of 
the more important ones, with annual 
outputs ranging from 285,000 to 2,500 
tons of copper, have an average vearh 
production of about 35,000 tons each 
Ten = scrap plants, spotted 
strategically throughout the U-.S., 
could each produce from 10,000 to 
25,000 tons of copper a vear, adding 
160.000 to 250,000 tons a vear to the 
U.S. total of high-purity copper 

It’s a mistake, however, savs Presi 
dent William M. Havden of Che 
metals, to expect that this process will 
immediately revolutionizc present 
smelting and refining methods or 
make existing operations obsolete. “To 
the contrary,” he declares, “it’s a cre 
ative thing that will make possible the 
mining and chemical refining of here 
tofore uneconomic low-grade ore de 


SavVs 


recove;ry 


posits, and the recovery of prime 
metals from industrial s« rap, which 
otherwise would have been melted 
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into inferior grades of ingot brass. 
These sources will one day replace de- 
pleted mining operations.” 

Hayden adds, “When the boom is 
over and demand slackens, costs will 
begin to make themselves felt. Then 
the savings in costs of the new proc- 
ess will show up. Why? Because small 
units, one-quarter or even one sixth 
the size of present plants, will be able 
to carry on economic treatment of ore 
concentrates and scrap with their nor 
mal operating efficiency and normal 
costs. 


PROCESS IN CAPSULE 


Refiners using the new process will 
first concentrate ore by conventional 
flotation methods. Then the concen 
trate, as a slurry, will be introduced 
into an autoclave designed to with 
stand high temperature and pressure. 
The vessel is equipped with an agi- 
tator. In the autoclave, the concen 
trate is leached with either ammonia 
or acid, then oxidized. From the re 
sulting aqueous leach solution, metals 
will be recovered by suitable reducing 
agents. By varying conditions, indi- 
vidual metals can be separated as pure 
powders. These powders can be 
pressed, continuously cast or, as with 
copper, extruded. Reagents used in 
the process are recovered. 


HOWE SOUND'S COBALT REFINERY 


While Sherritt Gordon’s was the 
original, it won’t be the first pressure 
leaching process to go into produc 
tion. First commercial use will come 
next month when Chemico completes 
Howe Sound’s $2.5 million cobalt re- 
finery at Garfield, Utah. This plant 
will boost world output of strategic 
cobalt, most of which comes from the 
Belgian Congo, by more than 40 per- 
cent 

The plant will daily process 35 tons 
of 20 percent cobalt concentrate from 
Howe Sound’s Blackbird mine near 
Cobalt, Idaho, resulting in yearly pro 
duction of 2,000 tons of pure cobalt, 
about 40 percent of U.S. consump- 
tion last vear. The government has 
contracted to take more than 10 mil- 
lion pounds of cobalt from Howe 
Sound over a five-year period. Actually, 
the government will get close to two- 
thirds of Howe Sound’s annual output. 

The Blackbird mine, originally 
staked as a gold mine in 1893, is to- 
day believed to be one of the largest 
cobalt deposits in the U.S. Its ore, 
high in arsenic, contains copper, iron, 
nickel and cobalt as sulphides and sul- 
pharsenides. 


CONCENTRATING 


At the Blackbird mine, Howe 
Sound’s new concentrating mill, which 


can handle 1,000 tons a day, is al- 
ready running. Ore is conditioned for 
a long time at elevated temperature 
before flotation. This makes possible a 
remarkably sharp differential flotation. 
Separate concentrates of copper, iron 
and cobalt are made in succession. 
The iron goes to tailing. The other 
two concentrates are shipped to Gar- 
field, Utah, where the copper concen- 
trate, containing about 25 percent, 1s 
processed at the Garfield smelter of 
American Smelting & Refining Co. 
The cobalt concentrate, contaming 
about 20 percent, will go to Howe 
Sound’s new refinery at Garfield 

The cobalt concentrate contains 20 
times as much cobalt as it does nickel. 
Both are present as sulpharsenides. It 
also contains iron as arsenopyrite and 
copper as chalcopyrite 


ACID LEACHING 


At the refinery, the cobalt concen 
trate will be acid leached. No reagent 
sulphuric acid is required. Instead, sul 
phides in the concentrate are oxidized 
to sulphates. Iron in the concentrate 
becomes ferrous sulphate, which is 
oxidized to ferric sulphate. By hydro- 
lysis from the aqueous solution, ferric 
hydroxide is precipitated. This, in ef- 
fect, leaves hydrogen ions from the 
water and sulphate radicals from the 
oxidation of sulphides in the solution 
as sulphuric acid. Thus acid for leach 
ing is actually made right in the auto- 
clave. Instead of air, Howe Sound 
will use oxvgen for the oxidation 

I'he autoclaves, of carbon steel clad 
with stainless, are lined with acid 
brick. All parts in contact with hot 
acid leach solution, such as injectors 
and agitators, are ductile titanium. 

After leaching, the solution is fil- 
tered to remove the gangue and the 
troublesome arsenic as an insoluble 
iron arsenate. An interesting point: 
this iron arsenate precipitate can be 
dumped without damaging vegetation. 
Thus the Chemico process could open 
the way to economical working of gold 
arsenide ores in the U.S. and Canada. 
At present, arsenic in these ores has 
to be eliminate! by roasting, which is 
expensive. The new process would 
make it easy to get rid of arsenic in 
these gold ores. 


SELECTIVE REDUCTION 


Next, while the solution is. still 
acidic, the copper is removed. Part of 
the product cobalt metal is recycled 
and used to cement out the copper. 
This metallic cobalc replaces the cop- 
per, which is thus reduced and comes 
down as metal. Howe Sound will pro- 
duce about 300 Ib. per day of this 
metallic cement copper. It will go to 
AS&R’s Garfield smelter 
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After tne copper has been removed, 
the solution is made ammoniacal for 
reduction of nickel and cobalt. This 
is done with hydrogen under pressure. 
Nickel and cobalt precipitate together, 
and this mixture is recovered by filtra- 
tion. Since the mixture contains only 
5 percent nickel, and there’s a ready 
market for it, Howe Sound at first 
won't separate the nickel from the co- 
balt. 

With catalysts and at carefully con- 
trolled temperatures and pressures, 
metals in the electromotive series can 
be selectively reduced one after an- 
other. However, Chemico it’s 
probably impractical to recover metals 
above zinc in the series. 


Savs 


ANOTHER ACID LEACHING PLAN1 
Like Howe Sound, National Lead 


will use acid leaching in its new $5 
million refinery now being built at its 
Fredericktown, Mo., mine. When 
completed in mid-1953, the plant will 
handle 50 tons of concentrate per day. 
Each year it will turn out 700 tons of 
cobalt, 900 tons of nickel and 700 
tons of copper, plus 7,500 tons of am- 
monium sulphate. Output will go to 
the government, which is financing 
acquisition of the new equipment. 

Cobalt and nickel occur at Freder- 
icktown with sulphides of lead, iron 
and copper. Ore will be separated by 
flotation into a lead concentrate, a 
copper concentrate and a nickel-cobalt 
concentrate. Using the new process 
worked out by Chemico, concentrates 
will be acid leached, oxidized with air, 
and the metals recovered by direct re 
duction. Like Howe Sound, National 
Lead will use titanium in parts ex 
posed to the leaching solution. 


VAST CANADIAN ENTERPRISE 


Up in Canada, Sherritt Gordon has 
under way a vast mining and refining 
project. At Lynn Lake, Manitoba, 
Sherritt has 14 million tons of proved 
ore, rich in nickel, copper and cobalt, 
mostly as sulphides. 

To exploit the big deposit, Sherritt 
Gordon has persuaded Canadian Na 
tional Railways to push through « 
147-mi. railroad from  Sherridon, 
Manitoba, to the mine at Lynn Lake 

To get power for the mine and con 
centrating mill at Lynn Lake, Sherritt 
Gordon is damming the Laurie River. 
diverting a neighboring stream into it, 
and erecting a 7,000-hp. hydroelectri: 
dam downstream. Three other dam 
sites, one at 7,000 hp. and two at 
2,000 hp. each, have been picked for 
future development. 

Ore concentrates from the mine will 
go to the $17 million nickel refinery 
that Chemico is building at Fort Sas- 
katchewan, 12 mi. from Edmonton, 
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COPPER 
than 99.99% 
truded. 


Alberta. In its operation the plant 
will combine the Sherritt Gordon am 
monia leach and Chemico’s nickel re- 
duction process. 

Slated to start operating in the fall 
of 1953, the plant will annually pro- 
duce 8,500 tons of nickel, 1,000 tons 
of copper and 150 tons of cobalt, plus 
70,000 tons of ammonium sulphate. 
Copper concentrate from Lynn Lake 
going to the Flin Flon smelter will 
bring Sherritt’s total copper output to 
4.500 tons a vear. 


POWDER 
pure can 


produced, better 
be pressed or ex- 


GOVERNMENT BIGGEST CUSTOMER 


Sherritt Gordon will have no trou 
ble marketing its products. Contracts 
with the U.S. government and with 
steel companies virtually assure sale 
of the entire output of nickel and co 
balt and most of the copper for the 
first five years at prices current at de- 
livery. 

The U.S. government has con- 
tracted to buy 10 million pounds of 
refined nickel per vear, or 60 percent 
of estimated output. for five vears. 
During that period, the company, at 
its option, can provide an added 30 
million pounds. Four steel companies 
have agreed to purchase 7.4 million 
pounds of nickel each over a five-vear 
period, with deliveries starting in 1954. 

The U.S. government agrees to take 


25 million pounds of copper, 57 per- 
cent of annual output, for five years. 
Lynn Lake will produce 1.0 Ib. of cop- 
per for each 1.9 Ib. of nickel, and the 
copper production will come to about 
12 percent of total sales. 

Cobalt will also go largely to the 
U.S. government, which will take 
750,000 Ib. of refined cobalt, or 61 
percent of output, for five years. 

Canadian and export markets will 
have to be developed for the am- 
monium sulphate fertilizer, which sells 
for about $45 to $50 a ton on the 
Pacific Coast. 


FINANCING 

To finance its project, Sherritt Gor 
don is raising over $41 million, a tidy 
sum to put into a mining venture in 
the wilderness of northern Manitoba, 
147 mi. from track’s end. 

A breakdown shows Sherritt Gor- 
don will spend roughly $12 million on 
the Lynn Lake mine and concentrat 
ing mill; $3.4 million on the Laurie 
River power development; $16.8 mil 
lion on the chemical metallurgical 
plant at Fort Saskatchewan; $1.6 mil 
lion on metallurgical research; and 
$7.1 million for working capital, con 
tingency reserve and other expenses 

Not included in the Sherritt esti 
mates is the $15 million that the 
Canadian National will spend to lay 
track the 147 mi. from Sherridon to 
Lynn Lake. A high rate classification 
will be in effect for 20 years. However, 
after 1,880,000 tons have been shipped 
the rate will be trimmed $2.65 per 
ton until $5 million has been re- 
funded to Sherritt Gordon. 


RESEARCH COST 


By the time the job is finished, 
Sherritt will have spent over $1.5 mil 
lion on metallurgical research. This 
equals its total profit in 1951, best year 
in its history. 

Most of the research money went 
into the Ottawa pilot plant, super- 
vised by General Manager H. H. Hales 
and under the direct charge of C. A. 
Hames, manager of metallurgical re- 
search. The Ottawa pilot plant em- 
ploys 90, about half being technical 
men. 


PROJECT ENDORSED 


Sherritt has enlisted as partner the 
astute Newmount Mining Corp., suc- 
cessful throughout the world in sizing 
up new mining ventures. A report by 
Ford, Bacon & Davis, Inc., consulting 
engineers, confirms Sherritt Gordon's 
estimate of ore reserves and figures on 
plant costs and operating expenses. 
Battelle Memorial Institute of Co- 
lumbus, Ohio, reports the chemical 
process for refining nickel and cobalt, 
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recovering copper sulphide and produc- 
ing ammonium sulphate is technically 
sound and should produce marketable 
products 

Nickel and copper in the ore will be 
separated by flotation in the concen 
trating mill at the Lynn Lake mine. 
To save on transportation, copper coh 
centrate will go to the Hudson Bay 
smelter at Flin Flon. The flotation 
nickel sulphide concentrate, which 
also contains cobalt and copper, will 
be shipped to the Fort Saskatchewan 
refinery. 


TWOFOLD PROCESS 


Combining Sherritt Gordon’s am- 
monia leach with Chemico’s nickel re 
duction, the refining process elimi- 
nates roasting of the concentrate be 
fore leaching and produces, instead of 
nickel oxide, pure nickel powder. 

ape ration requires cheap 
ammonia and cheap fuel. Alberta’s 
abundant natural gas will provide both. 
The refinery will have its own am- 
monia plant 

In the process, nickel, copper and 
«obalt are leached directly from the 
sulphide concentrate with strong 
aqueous ammonia, followed by oxida 
tion with air. Next, copper is precipi- 
tated from the leach liquor as sul- 
phide. Then nickel and cobalt, in 
turn, are separately reduced and pre 
cipitated as powdered metals. Ammo- 
nium sulphate is recovered. 

Nickel concentrate from the mine 
contains about 11 percent nickel and 
2 percent copper. It is finely ground, 
about 85 percent being —200 mesh. 
Unless it has solidified during its trip 
to the refinery, it requires no regrind 
ing befere it’s fed to the first step of 
the leaching process 

Leaching is done in steel autoclaves 
equipped with agitators. Allov steel 
parts must withstand corrosive liquors. 
Even so, the Sherritt Gordon plant. 
unlike the other two, uses no titanium. 

Leaching takes place in a two-stage 
countercurrent cycle. Residue from 
the first autoclave is fed to a second. 
and from there is discarded to waste 
Leach liquor from the second auto 
clave is returned to the first. It is from 
the first autoclave that liquor is drawn 
off fo ry of metals. At the Ot 
tawa plant. which handles 14 
tons of concentrate a day, total leach 
ing time is about 30 hr 

Nickel concentrate goes into the 
first autoclave, where it’s leached with 
strong ammonia solution, then oxi 
dized with air. Heat from the exothet 
mic reaction, together with pressure, 
increases the leaching rate 


recoy 


pilot 


Pressures 


range from 60 to 100 psi., while large 
volumes of cooling water keep the 
temperature at 170 deg. F 
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Leaching and oxidation convert 
metallic sulphides into amines of the 
metals, and they go into solution. 
Amine sulphates are formed, together 
with thiosulphates and dithionates. 


IRON PRECIPITATES 


Iron, often a useless and costly 
nuisance in sulphide ores, is oxidized 
early in the process. It precipitates 
and is contained in the residue dis- 
carded from the second autoclave. 
This residue carries about 48 percent 
iron, 1.5 percent nickel and 0.5 per- 
cent cobalt. So far, Sherritt Gordon 
has no profitable iron product, but 
current research points to commercial 
use of this finely divided iron precipi- 
tate 

Thickening and filtration at atmos- 
pheric pressure separate residue from 
the pregnant solution. The pregnant 
leach liquor contains, in solution, the 


copper, nickel and cobalt. 


RECOVERING COPPER SULPHIDE 


First, copper is removed. Heat de- 
mposes the unsaturated sulphur 
cémpounds in the leach liquor, and 
causes the copper to precipitate out 
is copper sulphide. It’s recovered by 
filtration. Sherritt Gordon will prob- 
ably sell this copper sulphide, but if 
economics warrants it can produce 
copper sulphate. And Pram most 
likely will lead to production of pure 
metallic copper. Any precious metals 
in the ore concentrate can be recov- 
ered with the copper. 


REDUCING NICKEL AND COBALT 


Next comes the reduction of nickel 
and cobalt. First nickel and then co- 
balt, in separate steps, are reduced by 
hydrogen at pressures between 300 
and 600 psi. and precipitated individ- 
ually as high-purity powdered metals. 

This is one of the most ticklish 
steps in the entire process and calls 
for careful control of pressure, temper- 
ature, concentration and catalyst. Even 
though there’s less than a third of a 
pound of cobalt per ton, Sherritt Gor 
don each year will produce 150 tons 


CRYSTALLIZING AMMONIUM SULPHATE 


Mos: of the sulphur, present in the 
original concentrate as sulphides of 
the metals, winds up in solution as sul- 
phates or as elemental sulphur. After 
the metals have been removed, much 
of the sulphur is recovered from the 
leach liquor by crystallizing ammon 
ium sulphate out of the end barren 
solution as a byproduct. Ammonia will 
be recycled. 


COPPER SCRAP PROCESS 


While Sherritt Gordon was launch- 
ing this huge nickel project in Can- 


ada, another group of mining and 
metal men here in the United States 
was quietly at work with Chemico on 
the chemical recovery of metals from 
brass, bronze and copper scrap, old 
and new alike. They had enough faith 
in American Cyanamid, Chemico’s 
Edward §S. Roberts and their own 
judgment of the potential economies 
of the process to gamble their futures 
and three-quarters of a million dollars 
to make the process a commercial 
reality. 

That they succeeded is evident. 
Chemetals, the company they organ- 
ized, has just successfully demon- 
strated the copper scrap process as 
carried out at Chemico’s Linden, N. J., 
pilot plant to over a dozen U.S. con- 
cerns, among them the largest pro- 
ducers and fabricators of non-ferrous 
metals and major electrical manufac- 
turers. In addition, top non-ferrous 
metals experts from Great Britain, 
Brazil, Sweden, France and Australia 
have seen the process in operation. 


HOW SCRAP PROCESS WORKS 


Essential steps of the copper scrap 
process are: (1) leaching scrap with 
cupric ammonium carbonate solution; 
(2) filtermng leach solution; (3) re- 
ducing leach solution in an autoclave 
at hich temperature and pressure; (4) 
washing and drying the copper powder; 
(5) recovering zinc when present; and 
(6) recovering other metals, such as 
tin, manganese and lead, as oxide 
slimes 

Baskets of scrap are immersed in 
leaching solution, where scrap is dis- 
solved. The copper scrap is leached 
with ammoniacal cupric carbonate 
solution at 135 deg. F., the cupric ion 
being reduced to cuprous 

Since the cupric ion is the active 
agent in dissolving the scrap, it’s es- 
sential to keep a high concentration 
of cupric ion at the start of leaching. 
This is done by passing recycle liquor 
through a column where cuprous ion 
is reoxidized with air to cupric for fur- 
ther leaching. 


REDUCTION WITH MONOXIDE 


When enough copper has been dis- 
solved, the leach solution is filtered, 
run into an autoclave, heated up to 
300 deg. F. and reduced with carbon 
monoxide under 900 psi. This pre- 
cipitates copper metal. 

At the end of this 60-min. reduc- 
tion step, precipitated copper powder 
and mother liquor are blown over to 
a decanter. The copper powder is sep- 
arated from the liquor. 

Next, the powdered copper metal is 
successively washed with dilute am- 
monia, water, dilute acetic acid, dilute 

(Continued on page 368) 
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PEELING A FILTER PRESS. Neoprene-treated paper is replacing cotton duck and saving thousands of dollars a year at Du Pont’s 
plant in Deepwater, N. J. In this press, it is used along with cloth, doubles the life of the cloth. 


Throw-Away Filter Medium 


New neoprene-treated filter paper has a high wet 


strength and good chemical resistance. It can replace cotton duck in 


many services, or may be used with duck. Costs 1/15 as much. 


FRANCIS O’SHAUGHNESSY 


Used in the right places, neoprene-treated paper is an 
economical substitute for cotton duck on plate-and-frame 
filters. Eighteen months ago, here at Du Pont’s Chambers 
Works, Deepwater, N. J., tests began on the new filter 
medium. Today's evaluation: Physical and chemical prop- 
erties are adequate for many services and the new paper 


Frank O’SHaucunessy is a chemical engineer at Du 
Pont’s Chambers Works, Deepwater, N. J. He recently 
completed the first field evaluation of neoprene-treated 
filter paper. 
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has cut the total annual cost of filter media by some 10-15 
percent. 
Claremont Paper Co., Claremont, N. H., makes the 
per. Called Netone-5 Filter Paper, it is a 100-Ib. porous 
raft containing 5 percent neoprene synthetic rubber. 
Added as latex to the paper pulp, the neoprene gives wet 
strength to the paper. Moreover, it is sufficiently resistant 
to chemicals to allow the paper to stand up in presence of 
dilute acids and alkalis. In round numbers, the paper costs 
about 5 c. a sq. yd. compared to 75 c. for cotton duck, and 
may be used alone or in combination with cotton cloth. 
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Ory strength 
Water 
25 deg 
50 deg 
80 deg 
100 deg 


KMN 
M202 
Zn Cle 
Noe 
Mg SO, 
KeCre Op 


Oibuty! sebecote 
Tricresy! phosphote 
Metny! etny! ketone 
Trich orethylene 
Perchiorethylere 
ne 
Ethy! acetate 
arbor tetrachior de 

Acetone 

Alcohol 
Sodium hydroxide 

5% 25 deg 

5% 5Odeg C 

5% 75 degC 

10% 25degc 

10% 5SOdeg 

10% 75 deg 
Diethanolom...e 

1% 25deg C 

10% SOdeg 

10% TSdeg 


Hydrochloric acid 
5% 25 deg 


Sulphuric ocid 
5% 25deg C 
5% 50deg 
5% 85degC 
1O% 25degC 
1O% SOdegc 
1O% 85 deo 

Nitric acid 
5% 2eeg¢ 
5% 50 
5% 85deg 
1O% 25 deg C 
0% SOdeg 

Phosphoric acid 
5% 25 deg 
5% SOdegC 
5% 85 deg 

% 25 deg 

10% 50 degc 

1O% 85deg 


Acetic acid 

5% 25 deg C 
5% SOdeg 
5% 85de9.¢ 
10% 25deg.C 
10% 50 deg.c 
10% 65deg 


Chemical Resistance of 
Neoprene-Treoted Filter Paper 


Wet tensile strength 
b/in width after 24 hr immersion 


30 40 3S 6 70 


T 
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Inorganic salts, 10 percent solutions at room temperature 
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Orgonic solvents, 100 percent solutions ot 


room temperature 


UU 
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Wet strength in plain water 


— wer 
strength required 
for use on plote - 
ond-frame filter 


riginal ary strength before immersion 


TEST CASES 


1. Liquid Product: Formerly dressed with a single layer 
of cloth, a press (above) could only use a cloth once be- 
cause of chemical attack. : 

First a single paper was tried in place of a single cloth. 
It was satisfactory except that sharp scale in the slurry 
occasionally punctured the paper. Double papers were 
then tried. This reduced the number of punctures, but did 
not eliminate them. 

Present practice: a single paper over a sirgle cloth. The 
cloth acts as a backstop and catches any s lids that get 
through a puncture. While the paper, which is used only 
once, protects the cloth and permits its use a second time. 

2. Cake Product: Formerly, to reduce bleeding, each 
plate was dressed with a single sheet of untreated industrial 
filter paper sandwiched between two cloths. Cloths and 
papers were reused § to 10 times without removal from 
the press. 

As a test, the press was dressed with one sheet of neo- 
prene treated paper over one cloth. This gave adequate 
filtration characteristics but the paper was often torn when 
the press was scraped. 

Now, one sheet of treated paper is used under one cloth. 
Results are satisfactory. Papers and cloths are still reused as 
often as before without removal from the press. Since 
there is little difference in the cost of the treated and 
untreated papers, almost the full value of the eliminated 
cloth is saved. As a bonus, flecks of paper no longer turn 
up in the cake as they did when the untreated paper was 
used. 


GENERAL PRINCIPLES 
Paper vs. Cloth: Cloth has a short life. Blinding, chem- 


ical deterioration, or some special condition such as chang- 
ing from one dyestuff color to another usually cause short 
life. 

Where cloths are used somewhere between five and 
fifteen times, other factors enter. In clarifications, for 
example, where the cake is discarded, paper is often pre- 
ferred because it makes the press easy to unload. It is 
simply slit along the top and peeled down into the pan as 
shown above. Again, because it’s a good gasket, the paper 
prevents loss of solvent caused by wicking. Paper may also 
be favored where cloth cleaning is difficult and labor con- 
suming, or where valuable material is occasionally lost 
because a cloth, used once too often, breaks. 

On the other hand, where it can be used only once, 
paper must be charged with the labor cost of redressing 
the press each time, whereas cloth need only be scraped 
and left on the press for the next filtration. 

Rather than spend time worrying about these factors, 
try the paper on half a dozen plates and see if any of these 
advantages or disadvantages prove important. It’s the most 
practical approach. 

Favorable Condition: Cloths are often used double. It 
is possible and frequently cheaper to replace one of the 
cloths with paper. 

Usually the paper goes under the cloth to protect the 
paper from tearing when the plates and frames are pulled 
apart or when spatulas are used for cleaning. However, at 
times the paper should go over the cloth, as in Case 1. Here 
the paper protects the cloth, tearing is unimportant because 
the paper is discarded. 

Incidentally, in all this discussion I mean cotton cloth, 
not special materials like nylon or other synthetic fibers. 
The paper has little chance of displacing these fabrics, 
which are not used unless they give exceptionally long 
and economical service. 

So much for economics. Note again the key words, the 
things to look for: chemical deterioration, bleeding, blind- 
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ing, double cloths, wicking, cloths used fewer than five 
times. 

Chemical Resistance: ‘The data and conclusions ven- 
tured here should be applied cautiously. They are only 
opinion based on limited experience in one plant. It 
would be a great mistake, on their strength alone, to plunge 
into large-scale use of the paper. Preliminary tests and 
small-scale plant trials are casy to make and cannot be 
recommended too highly. 

Oniginal dry strength of the paper is about 70 Ib. per in. 
of width; immersion in water reduces it to 30 Ib. per in.; 
and as a rough guide, we take 12-13 Ib. per in. as the mini- 
mum wet tensile required for usefulness and safety in the 
majority of plate-and-frame filters. 

In water, strength is well over the minimum and shows 
only slight decline as the temperature is raised to the 
boiling point. 

In salt solutions, other than strong oxidizing salts, the 
paper appears to be as strong as it is in plain water, judging 
from a few solutions tested at room temperature and 10 
percent concentration. Although there are few data to 
confirm it, it is reasonable to suppose that the paper would 
work just as well in other non-oxidizing salts or at higher 
temperatures or at higher concentrations. 

In strong oxidizing solutions, the paper is deteriorated 
rapidly and severely. It should not be used, for example, 
with solutions of potassium permanganate or hot nitrous 
acid. Note, however, that the paper’s strength was well 
over the minimum in a 10 percent solution of hydrogen 
peroxide at room temperature 

Organic solvents weakened the paper even less than 
water, which, remembering its good gasketing efficiency, 
makes the paper an excellent candidate for solvent filtra- 
tions. Although these solvent tests were made at room 
temperature, the paper probably would also be usable 
at higher temperatures. 

Alkaline solutions weakened the paper more than water 
but less than acid. Laboratory tests indicate the paper can 
be used with 10 percent sodium hydroxide or 10 percent 
diethanolamine at temperatures up to 80 deg. C. 

In acid, the paper is weakened more than in water, but 
its strength is adequate if the acid is dilute and not too 
hot. The paper's acid resistance is superior to other com- 
mercial wet strength papers—an advantage of neoprene as 
the binder rather than a hvdrolizable resin. 

Don’t use this paper in these solutions where the tem- 
perature is above 


In 5% Acid In 10% Acid 


Hydrochloric acid 
Nitric acid 
Sulphuric acid 
Phosphoric acid TE 
5% Acid In 10% Acid 
acid 
Caustic In 10% Caustic 
Sedium hydroxide a0 
Diethanolamine 80 

Make no mistake: the addition of 5 percent:neoprene 
to paper does not work miracles. All that can be said is that 
the chemical resistance of the neoprene paper is at least 
as good as that of paper fibers. And any chemical that 
does not destroy the fibers will not destroy neoprene’s 
effectiveness as a binder. 

But don’t expect, as some have, that the neoprene has 
enveloped each fiber and made it immune to chemicals 
that attack cellulose. Chemicals that attack ordinary paper 
or cotton duck will also attack neoprene-treated paper. 

Filtration Properties: Pore size is comparable to No. § 
or No. 10 cotton duck. According to lab measurements, air 
permeability is lower and water resistance slightly higher 
than cotton duck, predicting lower filtration rates. 

In service, this has proved to be true in some cases, not 
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CONSIDER CLOTHS: 


You may save money. . 
If present cloths are used less than 10 
times. 


If cloths are not nylon or other special 
material. 


If annual cost of present cloths is high. 
If double cloths are now used. 
If cloth washing is a problem. 


If chemical deterioration is a problem. 


If bleeding. blinding or wicking is a 
problem. 


If tearing hazards are not present or can 
be nullified economically. 


If filtering or blowing pressure is less 
than 40 psi. 


CONSIDER FILTRATE: 


You may save money... 

If it is water or neutral solution or sol- 
vent up to 100 deg. C. 

If it is 10 percent caustic soda up to 80 
deg. C. 


If it is 10 percent active acid (hydro- 
chloric, nitric) up to 35 deg. C. 


If it is 10 percent weak acid (acetic) up 
to 80 deg. C. 


If it is not strongly oxidizing. 


If it is not hot, concentrated alkali or 
acid. 


in others. Where the cake is free filtering or is never 
allowed to become very thick, filtration rate is lowered, 
in some instances as much as 15 percent. Where the cake 
resistance is high, the cake itself soon becomes the con 
trolling factor. Over-all filtration rate is not reduced much 
when the paper is substituted for duck. 

Pressures: For us the paper stood a maximum filtering 
pressure or blowing pressure of 25-30 psi. In one case, the 
paper withstood pressure up to 40-50 psi. 

Tearing: Several things will tear the paper. 

1. Unless the paper has cloth over it, it frequently sticks 
to the frame and tears when the press is opened. 

2. If the plates and frames are cracked and splintery or 
rovghened by corrosion, there is danger of tearing the 

3. Scale or other sharp objects in the slurry may punc- 
ture the paper. If justified economically this can be nulli- 
fied by use of paper and cloth together, as was done above. 

4. If steel spatulas are used for cleaning, it is difficult to 
avoid tearing the paper. Wooden spatulas are much to be 
preferred. 
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EK. B. FITCH and E. C. JOHNSON 


By now most engineers have heard 
of the Dutch State Mines or liquid- 
solid cyclone. However, not too much 
is known about the various factors in- 
volved in controlling separation in 
these cyclones. Separation or “mesh 
of separation” means specifically the 
size of the largest particles which ap- 
pear in the overflow in any significant 
quantity 

The figure shows the unit in cross- 
section. The feed enters through the 

* rectangular feed entrance. The coarse, 
heavy particles are thrown centri- 


E. B. Frren and E. C. Jounson are 
engineers with the Dorr Co., which 
concern manufactures under license 
the Dutch State Mines cyclone in this 
country. This article is based on their 
paper given before the American Insti- 
tute of Mining and Metallurgical En- 
gineers, New York, Feb. 20, 1952. 
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Controlling Separation in 
Liquid-Solid Cyclones 


The following variables are the most important 
in determining for solid-liquid cyclones what we ask first 
about any classifier: What separation will it make? 


fugally to the periphery and make 
their way down the wall to the apex 
where their rate of discharge as under- 
flow is controlled by an adjustable 
rubber apex valve. As the apex di- 
ameter is decreased the solids build up 
behind the valve producing a denser 
underflow. Meanwhile, the fine par- 
ticles are swept into the upward flow- 
ing vortex stream which exists as over- 
flow through the vortex finder. 

Given a series of cyclones geometri- 
cally similar except for the sizes of the 
feed, overflow, and underflow orifices, 
the following have been found to be 
significant variables in determining 
the mesh of separation produced: (1) 
size of feed entrance and vortex finder, 
(2) size of cyclone, (3) specific gravity 
of feed solids, (4) quantity and size 
distribution of feed solids, (5) pres- 
sure drop or head loss across cyclone, 
and (6) plasticity of feed. 


Table I—Separation with Various Fittings 


3” separator, operating on a dilute sus- 
pension of minus 65 mesh dolomite solids 
in water, fed into the cyclone at 20 psi. 


SIZE OF FEED ENTRANCE 
VORTEX FINDER 


AND 


Prime adjustment for mesh of sepa- 
ration is the size of the feed entrance 
and vortex finder. Larger fittings give 
coarser separations. Smaller fittings, 
down to a certain optimum size, give 
finer separations. However, in any 
given size of cyclone, making fittings 
any smaller than this certain optimum 
size results in coarser separations again, 
rather than in finer ones. For mini- 
mum mesh of separation in any given 
size of cyclone, the feed entrance and 
the vortex finder usually have equiva- 
lent diameters in the range of one- 
fifth to one-sixth of the diameter of 
the cyclone. However, this has been 
observed to vary with the nature of 
the feed slurry. 

To illustrate the effect of changing 
the feed entrance and vortex finder, 
lable I shows the separations obtained 
in a 3 in. cyclone operating on a dilute 
slurry of minus 65 mesh dolomite 
solids. The operating pressure was 
constant at 20 psi. In every case the 
feed entrance has an area essentially 
equal to that of the vortex finder. 
Fach point is the average value for 
from seven to nine individual runs. 


SIZE OF CYCLONES 


Smaller cyclones can make finer 
separations than are possible in larger 
ones. On the other hand, they cannot 
be fitted to give as coarse separations 
as are possible on larger ones. This 
will be apparent when we give the 
data on the range of separations pos- 
sible with the different sizes of cy- 
clones. Thus the minimum separation 
obtained with a 12 in. cvclone under 
the conditions as specified for Table I 
was microns, as compared to the 
minimum of 23 microns shown in 
Table I for the 3 in. unit. 


SPECIFIC GRAVITY OF FEED SOLIDS 


It is obvious that the specific gravity 
of the solids affects the separation 
size. The correlation’ showing separa- 
tion inversely proportional to (9.—¢)* 
has proved satisfactory. 


QUANTITY AND SIZE DISTRIBUTION 


OF SOLIDS 


The mesh of separation obtained 
in a cyclone is strongly affected not 
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Area of Diameter of 
2 ~ Feed Entrance, Vortex Finder, Separation 
Sq. In. In. in Microns 
0.75 1.05 34 
0.53 0.82 28 
0.19 0.49 23 
; 0.10 0.36 27 
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Table Il—Effect of Dilution on Separation 


t. Percent 
Volume of Dilution Solids in ation, 
Overflow erflow icrons 
4 42 
5 37 oO 
6 32 43 
10 22 26 
20 13 32 
Very high Low 29 


only by the quantity of solids in the 
slurry treated, but also by the size 
distribution of the solids. 

As the solids become crowded in 
a slurry the particles interfere with one 
another and it becomes more difficult 
for them to settle. The mesh of 
separation becomes coarser. Increasing 
coarseness of the sohds also coarsens 
the mesh of separation. 

The effiect of dilution is illustrated 
qualitatively by the above data. In 
this case the feed was a minus 325 
mesh dolomite slurry of varying dilu- 
tion. A 12 in. cyclone was used. 
Separation is here correlated with 
overflow dilution, although it is not 
established that this is the best corre 
lation to use. In Table II volume 
dilution is defined as the volume of 
liquid in a slurry divided by the 
volume of solids. 

While it is not safe to draw anv 
quantitative conclusion from the above 
table, it is clear that as the solids be- 
come crowded in a slurry, the separa- 
tion becomes rapidly coarser. 

It has been our experience that the 
effect of dilution can usuallv be dis 
regarded for purely practical purposes 
until the volume dilution of the feed 
drops below about §. At some dilu 
tion less than this it starts co become 
very important. At just what dilution 
the rapid increase in diameter-of- 
separation sets in seems to depend 
upon the size of the unit, the fittings 
used, and probably upon the coarse 
ness of the solids. The following table 
shows the weight percent solids at a 
volume dilution of 8 for solids of dif 
ferent specific gravities. 

Practically, if the percent solids in 
a slurry is much higher than shown 
in Table III, separations substantially 
coarser than those to be mentioned 
below must be anticipated. 

The effect of coarseness of feed can 
be seen from the following examples. 
Under essentially identical operating 
conditions, a 3 in. unit gave a 23 
micron separation when __ treating 
minus 65 mesh dolomite solids, and 


Table I1l—Percent Solids at Volume 


Dilution of 8 
Specific Gravity of Solids Solids, % 

1.3 14 
2.0 20 
2.7 25 
3.0 27 
4.0 33 
5.0 39 


a 16 micron separation on minus 325 
mesh solids. A 12 in. unit gave a 37 
micron separation on minus 65 mesh 
dolomite solids, and a 29 micron 
separation on minus 325 mesh solids. 
Even though the difference in feed 
did not appear to be great, there was 
a substantial difference in the separa- 
tion. 

From the above, it will be apparent 
that separations in a cyclone may be 
made substantially finer if the feed 
is first scalped of coarse particles. The 
scalping device may be another cy- 
clone. 


PRESSURE DROP THROUGH CYCLONI 


Increasing pressure gives finer sepa 
rations. As a generality the diameter- 
of-separation seems to vary inversely) 
as about the fourth root of pressure. 
Thus doubling the pressure would 
give about a 16 percent decrease in 
the diameter-of-separation. 

Actually, the direct data we have 
available at this time are not con- 
sistent enough to permit any accurate 
evaluation. Practically, separation is 
made finer by increasing pressure, but 
it takes big changes in pressure to 
make a noticeable difference. An excep 
tion may exist in the treatment of 


plastic pulps. 
PLASTICITY OF FEED 


If the pulp solids contain more 
than 2 or 3 percent undispersed clay 
or Claylike solids, the pulp will usually 
be significantly plastic. In general, 
separations on plastic pulps will be 
from one to many meshes coarser than 
would be obtained on non-plastic 
slurries. Increasing pressure is _par- 
ticularly beneficial in treating plastic 
pulps, because the increasing centri 
fugal forces thus obtained aid in caus- 
ing particles to tear their way through 
the plastic structure of the solids. 
Therefore the diameter-of-separation 
mav decrease more rapidly than nor- 
mal with plastic pulps, and at very 
high pressures, as in the range of 70 
psi., the separation may often ap- 


Table TV—Flow and Separation Ranges 


65 mesh solids of various specific gravi- 


Dilute, non-plastic slurry feeds of minus 
head of 50 ft., with various feed entrances 


ties suspended in water, operating at a 
and vortex finders 


Crelone 1.35 Sp. Gr. 2.7 Sp. Gr. 4.0 Sp. Gr 
er, In Feed Flow, gpm. Solids, Micron Solids, Micron . M 
8-46 50-85 23-40 17-30 
6 43-152 62-100 28-45 21-33 
12 160-550 82-128 37-5 zs 


proach that for -non-plastic slurries. 

A plastic pulp may usually be rec- 
ognized by the fact that an object 
comes out with a paint-like covering 
coat of solids after being dipped in it. 

The separation ranges given in 
Table IV are valid for the condition 
that the feed comprises dilute suspen- 
sion of minus 65 mesh non-plastic 
solids, fed through the cyclones at a 
head of 50 ft. The ranges are covered 
by changing the feed entrance areas 
and the vortex finder diameters. The 
separation will deviate from the given 
ranges with changing conditions as 
described above. 


SHARPNESS OF CLASSIFICATION 


Mesh of separation does not tell the 
whole story on classification. ‘The next 
question is how sharp a classification 
is produced. How free from fines is 
the coarse product or underflow. 

Sharpness of classification is also 
dependent upon many factors, but 
under fixed process conditions, is con- 
trolled by the setting of the _ 
valve. The higher the percent solids 
in the underflow, the sharper the 
separation. However, the mesh of 
separation coarsens and is uncontrol 
ible is the apex valve is closed so far 
that a rope discharge is obtained. 

To obtain a sharp classification then, 
the apex valve should be adjusted to 
give as dense an underflow as possible 
without rope discharge. This is par- 
ticularly important when making fine 
separations, which call for small diam- 
eter units, with small fittings and high 
operating pressures. 

In desliming effectiveness, the cv- 
clone can approach an ordinary raking 
classifier. It can be substantially more 
effective than an hvdroseparator. Un- 
der comparable conditions, a raking 
classifier might give from 22-28 per- 
cent water in the underflow, a cyclone 
could give from 27-30 percent water, 
and an hydroseparator would give in 
the range of 50 percent water. There- 
fore, a cyclone, if operated with as 
thick an underflow as feasible, will 
have in its underflow about the same 
percent of slimes as a raking classifier, 
but only about 60 percent as much as 
obtained from an hydroseparator. It 
can be seen that if desliming is de- 
sired, the underflow from a cvclone, 
or anv simple sedimentation classifier, 
must be run as thick as feasible. 

In ordinary gravity sedimentation, 
little control can be exercised over the 
disposition of the critical sizes. In a 
evelone, on the other hand, the split 
of critical sizes between the underflow 
and the overflow is stronglv affected by 
operating conditions. A cyclone can 
be operated to give a separation much 
(Continued on page 203) 
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SIEVE TRAYS FOR DISTILLATION—Success of this 6-ft.-60- 
trays column encouraged new Celanese installations. 


AND FOR EXTRACTION—Liquid-liquid extractor with sieve 
trays allows more extraction stages than ring and disk type. 


Parlaying Profits From Process Data 


Celanese did with such plant innovations as sieve 


instead of bubble-cap trays, thermo-siphon instead of kettle- 


Celanese engineers are weaving im 
provements in unit operations through 
out the company’s new Canadian 
petrochemical plant. They've based 
many of their tricks on data gathered 
it Bishop, ‘Tex., where the company 
operates a similar plant 

l'o be run by a subsidiary, Canadian 
Chemical Co., the $54 million project 
will be completed this year. Oxi 
dation of light hydrocarbons will pro 
duce a complex mixture of organic 


chemicals. serics of diffusional 


Davin R. Keck is assistant manager 
at Celanese’s new Edmonton plant 
The material for this article was taken 
from his paper delivered before the 
Chemical Institute of Canada in Ham 
ilton, Ont., on March 2, 1952 
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type reboilers, air instead of water-cooled exchangers 


operations will then separate them to 
mect commercial purity standards. 

Innovations at Edmonton include: 

1. The use of sieve trays instead of 
bubble caps in most of the plant's 60 
distillation towers. Researchers found 
the trays had 20 percent greater eff 
ciency. Additional advantages of the 
sieve tray column include simpler con- 
struction, lower cost, easier mainte 
nance and higher capacity. 

2. Sieve trays will also be used for 
contacting the two liquid phases in 
liquid-liquid extraction. For a given 
height of extractor they allow installa 
tion of about 50 percent more extrac 
tion stages than the ring and disk. 

3. Thermo-siphon reboilers will re 
place the kettle-type, halving the heat 
transfer surface per tube bundle. 


+. Pumps and instrumentation have 
been standardized for utmost flexibility 
within the plant, minimum investment 
in spare parts. 

Celanese has still another ace—air 
cooled exchangers. These will not be 
used at Edmonton but at a new 
Pampa, Tex., plant where there is a 
water supply problem. 


SIFVE TRAYS FOR DISTILLATION 


Both Bishop and Edmonton plants 
make extensive use of all kinds of dis- 
tillation. In the early operation of the 
Bishop plant, engineers had a hard 
time operating fractionating towers on 
compounds with which most of them 
had had no previous experience. In- 
creases in the capacities of these towers 
were made by rearranging flow patterns 
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THERMO-SIPHON REBOILERS—To replace kettle-type in 
Celanese’s new Edmonton plant, they haive heat transfer surfaces. 


and blanking bubble caps according to 
published procedures. 

They were not, however, completely 
sure of some of the calculation meth- 
ods for predicting performances of 
bubble trays. For this reason a 64 ft. 
diameter experimental tray, equipped 
with an 800 gpm. pump and a 16,000 
scfm. air blower, was installed to get 
performance data. 

With this information on bubble 
trays available, they decided to install 
a sieve tray or perforated tray in their 
experimental unit for comparison. 
After a search of the published data 
on sieve trays, they worked out a hole 
pattern and fabricated the tray. It 
didn’t take long to sce that operation 
of this tray was very superior to that 
of the experimental bubble tray. Man- 
agement agreed to the installation of 
sieve trays in a 6-ft. diameter, 60-tray 
tower, which was being added to the 
purification unit at that time. 

All experimental data were obtained 
on air and water. So the engineers set 
up a plant scale installation to study 
relative efficiencies on two alcohols 
with known relative volatilities. An 
idle 2-ft. diameter bubble trav column 
was operated concurrently with the 
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sicve tray column. Sieve tray efficiency 
proved to be 20 percent above that of 
the bubble tray. Efficiency of the sieve 
tray did not vary over the experimental 
range covered as the operating load in 
the column changed. Unfortunately, 
the boiling range of the test mixture, 
n—propanol—secondary butanol, was 
higher than the design liquid and it 
was impossible to run the sieve tray 
column up to maximum capacity due 
to limitations in reboiler capacity. 
(Bubble tray efficiencies are low at low 
throughputs, rise to a maximum and 
then fall off again at high through- 
puts.) Armed with these data, Cela- 
nese put in the 60-sieve tray tower 
at Bishop which has operated satis- 
factorily for about two years. 
Company engineers feel that their 
sieve trays offer about 15 to 20 percent 
higher capacity than a bubble tray of 
the same diameter. The absence of 
hydraulic gradient on sieve trays is 
one of the reasons for their greater 
throughput. 
However, certain limitation make 
it necessary to use bubble trays in 
some cases. These are high vacuum 
and distillation under extreme foaming 
conditions. To get good distribution 


AIR-COOLED EXCHANGERS—These will be used at a new 
Pampa, Tex., plant where there is a water supply problem. 


of the vapors through holes in the 
trays it is necessary that at least 2 in. 
of liquid pressure drop be maintained 
on all sieve trays. For this reason its 
use is limited in vacuum service. 

If one were to set out to make foam, 
one would employ a large number 
of small holes with vapors passing 
through the holes as in a fritted gas 
tube. While Celanese uses holes larger 
than those in a fritted gas tube, the 
principle is the same. They feel that 
the extreme number of small holes in 
the sieve tray is the contributing fac 
tor to its higher efficiency since the 
objective in a fractionating tower is 
to get intimate contact of the vapors 
and liquids. 

Celanese uses 3/16-in. thick carbon 
steel plate and 3/16-in. diameter holes. 
Thev are now operating about six sieve 
trav columns at Bishop with diameters 
up to § ft. Their new plant at Pampa, 
Tex., will be predominantly sieve tray. 
tower and about three fourths of the 
towers at Edmonton will have sieve 
trays. 


AND SIEVE TRAYS FOR EXTRACTION 


At Bishop, engineers noted low effi 
ciencies in ring-and-disk-travs liquid 
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liquid extraction operations. Available 
data showed that some people were 
employing perforated trays of various 
kinds for contacting the liquid phases. 
Since Celanese had no specific data, 
they built a pilot plant with perforated 
trays inside of glass bell and spigot 
pipe. Preliminary information obtained 
on this 2-in. column was used to de- 
sign a 6-in. diameter glass column. 
Data obtained on the larger column 
encouraged installation of the per 
forated trays in all of the company’s 
new and most of their existing liquid- 
liquid extractors 

In the tray downcomers or up- 
comers are installed depending upon 
the direction of the flow of the con- 
tinuous medium. They are similar to 
downcomers in fractionating columns. 
With the continuous phase flowing 
down the column, the dispersed phase 
collects beneath the tray. It is forced 
up through the holes into the con 
tinuous medium at a velocity above 
the streaming velocity, but slow 
enough to permit individual droplets 
of uniform size to form as the liquid 
into the continuous phase 
above. Bypasses provide for any emul 
which builds up between the 
phases or in case the flow of the dis- 
persed phase exceeds the capacity of 
the trays 

Early installations of sieve travs were 
made by using drilled trays. However, 
the drilling cost for each succeeding 
installation about 50 percent 
higher, and it is now the practice to 
buy mechanically perforated trays. If 
too many holes are present in any por 
tion of the tower, they are blanked 
off by tack welding thin strips of the 
same kind of material over them. This 
trick fits in well with the company’s 
standardization program within the 
plant. It permits all sieve trays for 
a given tower diameter to be per 
forated to the same pattern and the 
exact number of holes to be provided 


by blanking off. 
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THERMO-SIPHON REBOILERS 


Another improvement at the Ed 
monton plant is the use of thermo- 
siphon reboilers. Normal practice has 
been to use kettle-type reboilers— 
small tanks with tube bundles in 
serted in one end for heating the liquid 
flowing from the base of the tower 
In the kettle-tvpe reboiler the liquid 
from the base of the tower flows 
around the outside of the steam-heated 
tubes and only the vapor required to 
the demands of the tower 
leaves the reboiler and flows back into 
the tower 

The thermo-siphon reboiler, Cela- 
nese-style, has tubes either 5 ft. or 


supply 


63 ft. long. Three or four tubes can 
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be cut from a standard 20-ft. length 
of tubing. The steam flows around 
the outside of the tubes while liquid 
enters the vertical tubes from the 
bottom and flows up through the tube. 
As the liquid flows up the tube, a por- 
tion of it vaporizes, lowering the den- 
sity of the liquid inside the tube to 
such a point that an extremely high 
velocity results with the corresponding 
increase in heat transfer cocthcient. 

One operating reboiler of this type 
operates with an overall heat vat ae 
coefhcient of 800 Btu. per hr. per sq. 
ft. per deg. F. Except for high vacuum 
service the company normally uses 
an over-all heat transfer coefficient of 
500 for design purposes with a maxi 
mum heat flux of 50,000 Btu. per hr. 
per sq. ft. 

To date they have installed about 
ten thermo-siphon reboilers at the 
Bishop plant and they've all been too 
big. Since the design method is not 
very scientific, they've installed a pilot 
unit. Now engineers are getting data 
«na variety of products which will 
permit them to design these reboilers 
on a sounder basis. However, present 
basis is sound enough for their instal- 
lation since the square feet required 
per bundle is only about half of that 
which would be required in the con 
ventional kettle-type reboiler. 

In the sizing of the thermo-siphon 
reboilers they have selected about five 
or six standard sizes. These are con- 
structed so that either the tube bundle 
ilone or the entire unit is completely 
interchangeable with most of the other 
units of similar size in the plant. They 
will be able to stock spare reboilers 
which will fit in many places. 

The short lengths of tubes used in 
this type of reboiler mean that they 
do not need expansion joints or float 
ing tube sheets to take care of thermal 
expansion. As a matter of fact therc 
are no floating tube sheets in any of 
their heat exchangers. Unequal ex- 
pansion of the bolts and floating head 
flanges can result in minute leaks 
which would contaminate products, 
most of which have impurities limited 
to a few part per million 


STANDARDIZATION 


Another feature of the Edmonton 
plant is the standardization of pumps 
Excluding special pumps for extremeh 


large quantities or extreme) high 
heads, there are very few different 
pumps within the plant. For ex- 


imple in the cast iron and steel pumps 
there are no more than six different 


sizes. Most parts of these are com 
pletely interchangeable with each 
other 


While some efficiency is sacrificed 
by this method of pump selection, in- 


vestment for spare parts and warehouse 
space is kept ata minimum. Further, 
by the purchase of large numbers of 
pumps of exactly the same description, 
a considerable price advantage 1s ob- 
tained from the manufacturer. Each 
pump installed will be mounted so 
that the largest size motor demanded 
by that pump under any conditions 
can be installed. 

Standardization of the instrumenta- 
tion of the plant is being carried out as 
far as possible. Instruments are being 
purchased on blanket order in the same 
manner as valves, pipe fittings, etc. 
Thus any instrument received will be 
suitable for installation any place in 
the plant and will not receive a tag 
sanies or name until it is actually in- 
stalled. 


AIR-COOLED EXCHANGERS 

At it’s new Pampa, Tex., plant, 
Celanese is flouting the general view 
that air is a poor cooling medium. Air- 
finned coolers will supply about 79 
percent of the cooling load there. 

Upon examination of finned tubes 
and finned tube installations available 
today, company engineers found that 
air cooling is competitive with water 
cooling if the cooling temperature is 
about 80 deg. above the ambient air 
temperature. Even in areas where 
water is plentiful, it is becoming in- 
creasingly desirable to use air cooling 
for the higher temperature services to 
increase the run length of the equip- 
ment. Extended run lengths with 
cooling water equipment can be 
achieved only if expensive treatment 
of the water is provided. 

\n indication of the cost of cooling 
water treating is that more money is 
spent for chemically treating one gal- 
lon of cooling tower makeup at the 
Celanese plant at Bishop than is spent 
for chemical treatment of one gallon 
of boiler makeup water. Exchangers 
in the plant which were formerly 
scaled at the end of 90 days do not 
now require cleaning at the end of one 
vear’s operation. If scaled exchangers 
are the only reason for a down time, 
then one can easily say that the cool- 
ing water treatment is justified. 

On the other hand, if one can install 
an air cooler in place of a water cooler, 
with the same horse power require- 
ments as the cooling tower fans and 
pumps, and eliminate the chemical 
treating cost, then the move should 
certainly be made. In the operation 
of finned tube air coolers, coefficients 
between 80 and 100 Btu. per hr. per 
sq. ft. per deg. F. based on the internal 
area of the tube are not uncommon. 
This high coefficient is due to the high 
ratio of external finned surface to 
inter_al surface. 
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Shipping Costs, Nitric ond Fertilizers (195!) 
mtrate, mtrogen solutions, other 
BB orverous NH, or nitric acid (any concentration) 


i BB2orrereus NH, practically equiv to | ton 65% HNO, 


Distonce, miles 


Rock 


TVA Process: Rock, Nitric, Sulphuric, Ammonio 


656 Ib. Phosphote rock 
35! Ib. 60° Be’ 1b. NH, 
1201 Ib. 42% HNO, 378 Ib. 100% KC! 


Potassium chloride 


Ammoniation vessels Granulator 


Digester: Cove Fy (POg)g + 12 HNOs+ 4H, SO, —>6 Hy PO, + 4C0 SO, + 


2.Vessels: GH +4Co SO, +6 Ca (NO, 2HF + 5SCo HPO, 


2000 !b. Product 
Grode 


Recycled fines 


Oryer Screen 
6Ca(NO3)2+2 HF, 


+NH,g HePO,+4Co SQ, +12 NH, NO, +CoF, 


COST of shipping is a limiting factor in nitric’s future. 


TECHNOLOGY of new processes is an expanding factor. 


What’s Ahead for Nitric Acid 


The author explores the technology and economics of nitric acid in 


the fertilizer industry with the accent on the future. Special attention is given 


to comparison of the processes for the nitric acidulation of phosphate rock. 


E. DBD. CRITTENDEN 


The great triumvirate of acids in 
fertilizer technology is composed of 
sulphuric, phosphoric and nitric acids. 
The first two are used principally to 
treat phosphate rock rendering the 
P.O, more available for plant growth 
than in the rock itself. On the other 
hand, nitric acid plays its part in fer- 
tilizer technology almost entirely 
through production of nitrate salts 
and, up to now, has been used only to 
a minor extent for treating phosphate 
rock. What the future holds for the 
acid, both for the production of its 
salts and in direct acidulation of phos- 
phate rock, will be explored in this 
itticle. 

Nitric acid, through its salts, consti- 
tutes one of the prime sources of crop- 
growing nitrogen in the United States 
and throughout the world. 

In recent years the consumption of 
commercial nitrogen fertilizers in the 
United States has reached and ex- 
ceeded one million net tons N. About 
85 percent of the nitrogen is derived 
from the primary product ammonia 
and about §5 percent of the nitrogen is 

E. D. Crirrenven is Director of 
Development, Solvay Process Div., 
Nitrogen Section, Allied Chemical & 
Dve Corp., Hopewell, Va. The above 
article is based on a paper presented to 
the Soil Science Society of America at 
Pennsylvania State College, Aug. 27, 
1951 
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applied to the ground in the form of 
ammonium nitrate, ammonium sul- 
phate, sodium nitrate and ammonium 
phosphates. 


1. THE PRESENT NITRIC PICTURE 


Nitric acid has a variety of direct 
industrial uses, but the total tonnage 
consumed in this manner is relatively 
small. Up to the present, no nitric 
acid is employed for direct agricultural 
use and in this country only a limited 
quantity is used in fertilizer technology 
—and this is on an experimental basis. 
By far the largest use is in making 
nitrates for agricultural and industrial 
outlets. 

The principal nitrates which are 
used industrially are ammonium ni- 
trate and sodium nitrate, although a 
number of others such as potassium, 
calcium, barium, strontium and zinc 
nitrates find limited outlets. In agri- 
culture, ammonium nitrate and sodium 
nitrate account for nearly 98 percent 
of all nitrates consumed recently in 
the United States. 


2. WHAT IS NITRIC’S POTENTIAL? 


There are four major possibilities 
foreseen for the greater use of nitric 
acid in fertilizer technology: 

1. Continued expansion in am- 
monium nitrate products, both solids 
and liquids. 

2. Ultimate production of potas- 
sium nitrate in limited quantities in 


the United States for fertilizer use. 

3. Expansion of calcium nitrate 
production abroad and some possi- 
bility of limited domestic production 

4. Growth in nitric acid processing 
of phosphate rock the 
world. In the United States the extent 
to which this will develop depends on 
the long range sulphur supply situa- 
tion and a number of economic factors 
in the domestic plant food nitrogen 
picture. 

Ammonium nitrate is a firmly estab- 
lished source of nitrogen in world agri- 
culture and is a convenient and eco- 
nomic means for converting synthetic 
ammonia to a highly useful agronomic 
material. The expected expansion in 
ammonium nitrate will occur both in 
solid products and in ammoniating so- 
lutions since evidence is accumulating 
that higher rates of ammoniation per 
unit P.O, are feasible. This will mean 
that even with less sulphuric acid 
available to produce superphosphates, 
the higher permissible ammoniation 
rates will allow expansion in total am- 
moniating solutions, the principal ones 
of which are the ammonium nitrate- 
NH, types. 

Potassium nitrate has a favorable 
agronomic rating and would furnish 
both nitrogen and potash. The market 
for potash without chloride has been 
growing, but has been supplied so far 
by potassium sulphate and potassium 
magnesium sulphate. With the in- 
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Typical Products From Phosphate Rock With Nitric* Material Quantities for Phosphate Processes 
PO; per mole 
- NHe HNO, H S80, 
Grade N Total Available KO SO GO Ho Ammoniated Superphosphate.... 0 7 0 4 
8-17-0 82 16.9 16.6 6.5 0.0 22.6 24.0 1.8 Ammoniated Triple Sy .- il e 0 4“ 42 
14-14-0 45 14.2 4.1 1.1 0.0 13.0 0.7 TVA Phosphate Rock-HNO,. .. . 8 0 0 
17-22-0 17.5 22.2 21.9 1.6 0.0 0.6 17.1 1.8 TVA Rock-HNOrHiPO, aban. "Oe 16 0 4 28 
12-35-0 12.1 35.6 35.4 16.5 0.0 0.0 16.7 07 TVA Rock-HNOrHs80, 13 12 4 t) 20 
ae il 11.7 11.9 11.4 17 11.2 11.2 16.9 0.7 
15-18-10 14.9 18.3 18.0 0.0 9.7 O00 11.3 2.9 
4-14-14 43 0013 29 pee 
14-14-1 4.4 14.6 M4 1.6 1 In otal P-O; 
Ammoniated Superphosphate 6.4 6.4 
* Compositions in weight percen Ammoniated Triple mi owe 8.8 2.6 
Source: Walthall, J. H., 1950. Chemistry and Technology of New Phos- TVA Phosphate Roc«-HNO,; 6.4 6.4 
hate Materials. Short Course in Fertilizer Technology. il Scvence TVA Rock-HNOsHiPO« 13.5 8.1 
jociety of America. University of Maryland TVA Rock-HNOrHSO. .......... 10.4 10.4 
creasing shortage of sulphuric acid, it plant type. To date no nitro-phosphate be in operation in France, Belgium 


may be that the potassium sulphate 
supply will be reduced and there is a 
reasonable possibility that some potas- 
sium nitrate may be produced domes 
tically 

With regard to calcium nitrate, pro 
duction will continue and may expand 
in Europe, particularly as a coproduct 
with phosphate material from treat- 
ment of phosphate rock with nitric 
acid as practiced in the French process 
described by Quanquin.* In the United 
States, large scale production of cal 


ium nitrate will depend on buildin 
1p an agronomic mand for this ma 
based isons which specifi 
illy favor calcium nitrate over other 


nitrate mitrogen carricrs 

Of the really large-scale potential 
uses tor nitric acid, the course of de 
velopment in processing phosphate 
id is the most difficult 
to predict with accuracy. Considerabl 


rock with this 


yressure in this direction is being 
ised by the acute short supply situa- 
tion of sulphuric acid for producing 
dinary superphosphate and phos 
pho cid. Many factors enter into 


1is picture, not all of which are favor 
ble, and much study will be required 
© properly weigh and evaluate these 
factors. At first sight the answer seems 
just replace sulphuric acid 
with nitric acid. However, the fact of 


he matter is that practically the whole 
technology of superphosphate manu 
facture will need to be altered to 


mmodate the use of nitric acid. This 
ipplies to equipment, to processing 
method, to product finishing steps, 
ind likewise to acceptance of the prod 


>. HEPP'S WHAT WILL AFFECT 
NITRIC’S FUTURE 


The idea of using nitric acid for 
treatine phosphate rock is by no means 
new The Germans were operating a 
in the late 1920's by which 
rev produced one or more of the 
Nitrophoskas. Dorr-Lilienroth offered 
processes and plants in the middle 
1930's based on extensive development 


vork both of the laboratory and pilot 


process has developed on a really large 
scale in this country although ammo- 
nation of superphosphates, practically 
unknown before 1930, has become a 
major development. Plants producing 
nitro-phosphates are in operation in 
Europe, and Tennessee Valley Au- 
thority has done extensive pilot plant 
work on processes and on agronomic 
testing of the products. Walthall’ has 
given an excellent summary of nitric 
acid-phosphate rock processes and in- 
ludes many references to develop- 
nents outside this country 
In Table I, a summary is given of 
the material quantities which are typi 
al of superphosphate processes and of 
three nitro-phosphate processes. The 
immoniation rates in the superphos 
phate processes have been taken as the 
same as given by Walthall in the three 
processes designated in the table as 
I'VA. With regard to moles H* per 
mole fluorapatite it will be noted that 
the processes using sulphuric acid and 
nitric acid separately emplov 14 moles 
HI* in each, while in the case of the 
mixed nitric-sulphuric acid process 
20 moles H* are employed, i.e., a 
fairly high degree of overacidulation 
Walthall comments that the process 
using HNO, alone docs not give a 
suitable product. No ready means, ap- 
parently, has been found to make this 
process successful even with high am- 
moniation rates due to tendency for 
product to liberate free acid on storage. 
The most successful processes 
studied by TVA are those using nitric 
acid in admixture with either sulphuric 
or phosphoric acid. The figure (p. 177) 
outlines such a process as to steps and 
quantities of materials involved. The 
product, after granulation and drying, 
is said to have good storage properties 
and to have given excellent results in 
crop-growing tests. The N-P products 
can be made or potash may be added in 
one of the last steps to give a complete 
N-P-K fertilizer. A summary of prod 
ucts prepared by TVA is given in 
the table above. 
Successful processes utilizing phos- 
phate rock and nitric acid are said to 


and The Netherlands. The British are 
reported to have a process in pilot 
plant stage. An examination of the 
many processes which have been de- 
scribed and patented shows that all of 
them have two major steps in com- 
mon, namely: 

Digestion of phosphate rock with 
nitric acid of 40 to 60 percent concen- 
tration. The rock is usually ground, 
but in one process lump phosphate 
rock is utilized. Calcination of the 
rock before digestion is mentioned in 
some processes and mav be advan- 
tageous if much carbonate or organic 
matter is present in the rock in order 
to reduce the loss of nitric acid through 
an unwanted side reaction or from 
evolution of nitrogen oxides coming 
by reduction of HNO. 

Heavy ammoniation of the di- 
gested rock product at some stage 
ahead of finishing, which is usually bv 
granulation and thorough drying 

The basic reactions, using nitric and 
sulphuric acids, have been presented." 

One of the problems of these proc 
esses is that et wom nitrate is present 
in the reacted mass of phosphate rock 
and HNO, even when mixed acids are 
employed. In the successful processes 
using nitric acid, this calcium nitrate is 
completely eliminated. Various means 
for accomplishing this elimination are 
used or have been proposed. The more 
important involve 

1. Complete solution of the phos- 
phate rock in nitric acid and removal 
of a large part of the calcium nitrate by 
partial crystallization before ammonia- 
tion. This calcium nitrate may be 
finished to a saleable product or con 
verted by ammoniation with NH, plus 
CO, to a mixture of ammonium nitrate 
and calcium carbonate (similar to am 
monium nitrate-limestone mixtures) 
The mixture, after partial removal of 
calcium nitrate, is then ammoniated 
and finished to an N-P product 

When mixed acids are used to 
digest phosphate rock, complete elimi- 
nation of the calcium nitrate bv heavy 
ammoniation, 

Handling calcium nitrate prob- 
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lem by adding ammonium sulphate 
after rock digestion and ahead ct am- 
momiation; a procedure under study by 
1.C.l. It may also be handled by add- 
ing potassium sulphate after digestion, 
in which case complete N-P-K fer- 
tilizers are produced. 

Components common to all prod- 
ucts made via nitric acid treatment of 
phosphate rock are: dicalcium phos- 

hate, ammonium nitrate, and calcium 
fuoride. Other components which 
may be present, depending on the 
process, include: calcium sulphate, 
ammonium (mono) phosphate, potas- 
sium chloride, potassium nitrate, and 
calcium carbonate. While not men- 
tioned in the literature, it seems likely 
that tricalcium phosphate can form, 
which in turn may lead to hydroxyapa- 
tite and fluorapatite as in the case of 
ammoniated superphosphates. Since 
the nitric acid-phosphate rock proc- 
esses which are successful include a 
thorough drying in the finishing steps, 
unwanted reversion of P.O, is less 
likely to occur than in highly am- 
moniated superphosphates, but the 
same potentiality is there. As in usual 
superphosphate processes, the other 
minor components of phosphate rock 
like iron, aluminum, magnesium and 
sodium are present in the final prod- 
ucts of the nitric acid-phosphate rock 
processes 

Comparing the conditions in the 
nitric acid-phosphate rock processes 
with those existing in ordinary and 
triple superphosphate manufacture 
shows that in the digestion step, and 
at least in the early stages of ammonia- 
tion, expensive corrosion _ resisting 
equipment must be used. Provision 
may possibly be required to recover 
nitrogen oxides evolved in the diges- 
tion step. More extensive equipment 
is projected for finishing the nitro- 
phosphate products than is ordinarily 
employed today in producing ammo- 
niated superphosphates or ammoniated 
complete fertilizers. As ammoniation 
rates increase, however, some of this 
difference will be eliminated. 

Some broad economic facts regard- 
ing nitric acid must be brought into 
the picture to arrive at a sound under- 
standing of the present status and pos- 
sible future course of nitric acid- 
phosphate rock processes. Today in 
the United States, the bulk of the 
nitric acid is produced and utilized at 
plant locations where synthetic am- 
monia is made. An appreciable quan- 
tity of ammonia is shipped to separate 
plants where it is converted to nitric 
acid for sale into industrial outlets or 
for conversion into products going to 
industrial uses. 

Put another way, nitrate nitrogen 
for agriculture in this country is pro- 
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duced almost entirely at the large syn 
thetic nitrogen hxation plants. At irst 
sight, it appears that phosphate rock 
might be brought to the source ot 
nitric acid for processing. Funda- 
mentally, the idea is sound and de- 
velopments along this line may be 
forthcoming. However, it’s pertinent 
to note that going into nitro-phosphate 
manufacture at present would entail 
diversion of nitric acid away from am- 
monium nitrate and sodium nitrate, 
demands for which exceed the supply. 

here is evidence that several nitro- 
gen producers besides TVA are look- 
ing into the possibility of utilizing 
nitric acid for treating phosphate rock, 
but no production plans have been 
announced. 

Two other cases are worth consider- 
ing, namely: 

1. Shipping nitric acid from the 
major nitrogen plants to the fertilizer 
plants. 

2. Shipping anhydrous ammonia to 
fertilizer plants where it would be con- 
verted to nitric acid and used by the 
phosphate manufacturers to treat phos- 
phate rock. 

Major factors in the first case are the 
price which could be obtained for 
nitric acid and the cost of shipping 
nitric acid from producing to consum- 
ing points. A comparison of approxi 
mate shipping costs for fertilizer ma 
terials, anhydrous ammonia and nitric 
acid is given (see cut). It will be noted 
that at short distances, it costs about 
four times as much per ton mile to 
ship nitric acid and anhydrous am 
monia as to ship sodium nitrate and 
nitrogen solutions. At greater distances 
the ratio drops to about two. These 
figures are per ton product and, hence, 
do not reflect the cost per ton nitrogen 
or the effect of concentration in the 
case of nitric acid. 

Under present freight classifications 
and rates, it is evident that shipping 
nitric acid as 65 percent HNO, even 
100 mi. from point of manufacture is 
probably prohibitive (per ton N). 
Higher manufacturing costs for the 
100 percent grade of HNO, would 
about cancel the reduction in freight 
cost per ton N. There is the possi 
bility that lower rates comparable with 
fertilizer products might be obtained 
ultimately for agricultural nitric acid, 
but they are not in existence today 
Assuming rates similar to those for 
sodium nitrate per ton, the cost of 
shipping per ton N for 65 percent 
HNO, would still be higher than those 
for sodium nitrate since the N content 
is only about 90 percent as much 

The other possibility which involves 
shipping anhydrous ammonia to fer 
tilizer plants for conversion of HNO 
is of some interest. In this case a plant 


for oxidizing NH, and converting the 
nitrogen oxides to HNO, would be re- 
quired. Capital costs for this plant are 
high since special corrosion resisting 
equipment is required. For,this case, 
the cost for shipping the’ »practical 
quantity of anhydrous ammonia re- 
quired to make one ton of 65 percent 
HNO, would be only about 20 percent 
that of the equivalent HNO,. 

Nitric acid is both a source of H* 
and of nitrogen for plant food. In the 
table below, a summary is given of 
the relative value of HNO, and H,SQO,,. 


Relative Value of Nitric Acid and 
Sulphuric Acid to Superphosphate 
Manufacturer 


Basic assumptions: 


1. One ton H* from HNO, replaces 
one ton H* from H,SO,. 

2. 96.5 tons 65 percent HNO, is 
equivalent to 49 tons 100 percent 
H.SO,. 

3. Nitrogen recovered for 
from HNO, equals 13.5 tons. 

4. P.O, is recovered in same quality 
and yield as in usual superphosphate 
manufacture. 


credit 


Unit values: 
One ton 100 percent H,SO, 


is worth 
Nitrogen credit is per net 
ton N 
Net worth of 96.5 tons 65 percent 
HNO, at fertilizer plant: 
49 tons H,SO, at $21... 
13.5 tons N at $200.... 


$1,029 
2,700 


Value is delivered price if HNO, 
were shipped to fertilizer producer. 

Under the assumptions used, it will 
be noted that 65 percent HNO, for 
replacing sulphuric acid is worth about 
$39 per ton. This value will vary, of 
course, depending on the assumed 
value for sulphuric acid and the credit 
value for the N. The figures used are 
believed to represent a reasonably fair 
basis under present conditions. 

Elements which will play a part in 
the future of nitric acid in producing 
fertilizer phosphate products are 
clearly evident although the long range 
balance between them is far less clear 
Any seeming reluctance on the part of 
the nitrogen producers to make phos 
phate products or to sell nitric acid 
to fertilizer manufacturers stems not 
from unwillingness to serve the best 
interests of agriculture, but rather from 
practical and economic factors, both 
short and long range. 

‘Continued on page 286) 
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How to Predict Calibration 


Variable-Area Flow Meters 


Data are now available enabling anyone to size and predict accurately 


the calibration of variable-area flow meters (rotameters). The data can be extended 


KERMIT FISCHER 


Before the development of precision 
methods for forming tapered glass and 
steel tubes whose dimensions could be 
held within close tolerances, it was 
necessary to calibrate each variable 
area flow meter or rotameter separately 
to incorporate its individual charac 
teristics into the meter data. Inter- 
changeable, precision-formed metering 
tubes and standardization to a few geo 
metrically similar float shapes have 
now made it possible to predict the 
calibration for flow meters of this type. 

Standard float shapes were selected 
by experiment so that flow through 
the meter can be represented by one 
basic flow curve, valid for all meter 
sizes and float dimensions. The practi 
cally linear basic flow curve (solid 
curve in Fig. 1) plots the height of 
the float above a reference mark on 
the tube vs. the flow through the 
meter, expressed as a percentage of the 
capacity of the meter (i.c., percent of 
maximum flow). It represents the 

iverage performance of predictable 
floats and metering tubes. Meter cali 
bration can be predicted with a prob 
ible deviation of 14 percent of the 
maximum flow, by use of this basic 
flow curve 

Calibration can be predicted even 
more accurately by using prediction 
curves that take into account differ 
ent float shapes and the actual fluid 
These curves are similar to 
big. 4. which was determined for the 
most commonly used float shape 
Other float shapes give somewhat dif 
ferent results, but prediction curves 
ilso been determined for them 
These calibration curves make it pos 
sible to solve a special form of the 
familiar flow meter equation and th« 
calibration thus predicted has a stand 
ard deviation of about | percent of the 
maximum flow 


viscosity 


Live 


Kermit Fiscuer is the founder and 
president of Fischer & Porter Co., 
Hatboro, Pa. Since the 1920's he has 
been intensely interested in the possi 
bilities of the rotameter and has done 
more than anv other person to put it 
on its present firm basis 


180 


also to determine the effect of meter changes on capacity and calibration. 


The purpose of this article is to 
describe the predictable tubes and 
floats, to derive the calibration equa- 
tions, and to outline the method for 
sizing area flow meters and predicting 
their calibration. (Data in greater 
detail to cover all sizes and types of 
such meters are contained in a variable- 
area meter handbook obtainable from 
the author's company.—Editor. ) 


METERING TUBES 


he three general types of predict- 
able tapered metering tubes are plain 
tapered metal, plain tapered glass, and 
beaded glass with three raised bead 
guides on its inner surface to assure 
float stability without external guiding 
arrangements. Metal metering tubes 
are used for metering high pressure 
flows, hot or strong alkalies, | sarang 
hydrofluoric acid, and steam. These 
require float extensions to transmit 
float positions to a receiving device. 
Glass metering tubes can be read di- 
rectly or can be equipped with any of 
the float extensions. 

Tubes with a 5-in. scale length are 


Height of float above ref.mark,mm 


the recommended standard for indus- 
trial variable-area flow meters. A stand- 
ard scale length allows interchange- 
ability of metering tubes and reduces 
the plant inventory of replacement 
parts. Seven sizes of predictable meters 
measure flows in lines from 4 to 4 in. 
in diameter, and work is now being 
done to extend this range. Glass tube 
variable-area meters, comprising a float 
inside the tapered tube, are usually 
inclosed in a metal case with a glass 
window. Area meters can be either 
screwed or flange-fitted in an upright 
position into the piping system carry- 
ing the fluid to be metered. 

The float height above a reference 
mark on the tapered tube is a linear 
function of the ratio of tube diameter 
to float diameter D,/D,. A straight- 
line graph of D,/D, vs. float height 
cannot be read accurately enough for 
use in calibration prediction, so tables 
of this relationship have been pre- 
pared for all tubes. The maximum 
value of D,/D, is taken as the measure 
of tube taper because of the frequent 
use of this quantity in meter aie 


+ + + + + + + + + + 


10 20. + 30 40 


50 60 70 80 90 100 


Percent of maximum flow 
Fig. 1—Basic flow curve for predictable 5-in. scale flow meters. Shown also is calibration 
curve calculated for a sulphuric acid meter, and curve for deviation of this predicted 


calibration from the basic curve. 
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tion. Most tubes have a single taper, 
but meters, especially the larger ones, 
sometimes employ tubes with two or 
three tapers, carefully chosen so that 
the regular meter data are valid for 
these tubes. The float height in milli- 
meters for the various values of D,/D, 
for a beaded glass tube of taper 1.27 
and D, = 1.004 in. is shown in Table 
I. Similar tables have been prepared 
for all other tube sizes and types. 


FLOAT SHAPES 


Float standardization to the shapes 
shown in Fig. 2 permits mathematical 
conversion from one meter size to an- 
other and forms the basis of a continu- 
ous — range for predictable 
floats. Float shape a is used primarily 
where light float weight is required, as 
with very low pressure drop meters. 

Float type b offers the advantage of 
permitting a significant change in vis 
cosity with little or no change in flow 
coefhcient. A meter capacity increase 
can be obtained by reversing the head 
of float shape b and converting it to 
type c. a c provides a streamlined 
shape for the fluid entering the annu 
lar orifice and is used to best advantage 
in regions of low viscosity. These floats 
can be head-guided in a beaded tube, 
with an extension providing the second 
guide contact, or can be center guided 
in plain taper metering tubes. 

Shapes d and e are similar to b and 
¢ except that they require tail guides 
to assure stability. They are used in 
meters employing beaded glass tubes 
for visual indication. The addition of 
tail guides changes the flow coeffi 
cients enough to require separate 
diction curves. Point scatter caused by 
the tail guides makes these shapes 
slightly less predictable than b and c 

Float dimensions are very critical to 


NOMENCLATURE 


Diameter of float, in. 
Diameter of tube; or scale reading, in. 
Net buoyed float weight, force. 
Acceleration of gravity, ft./sec.” 

. Instrument constant = Dy, (F p,)' 
Ib. /min. 
Simplified flow coefficient, dimension - 
less. 
Viscous influence number, dimension- 
less. 

P..4 Pressure at base condition, psia. 

Q@ Maximum flow rate of meter ex 
pressed as gpm. water equivalent. 
Temperature of base condition, 

460 + T deg. F., abs. temp. 
Volume of float, cu. in. 

Mass rate of flow, mass/sec. 
Weight of float, grams. 

Dynamic viscosity, centipoises. 
Density of float material, gm./cc. 
Density of gas at STP, Ib. /cu. ft. 
Density of gas at operating con- 
ditions, Ib./cu. ft. 

Density of metered fluid, gm./cc. 
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0, metering edge 
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Tail Guide 


Fioat Shape 


Float Shape 7 


“Reading 
metering edge 


0620, 


Fioot Shape 


Fig. 2—Geometrically similar float shapes permit same calibration data to be used for any 


size meter. Only four types are needed to cover the 


the performance of the meter. The 
most important of these dimensions 
is the metering edge which is 0.01D, 
to a tolerance of the order of +0.001 
in. The diameter of the body of 
the meter is specified to tolerances of 
+0.001 in. for all float sizes and is 
given by 0.62D, only to two decimal 
places. Because of the importance of 
dimensional stability, predictable floats 
cannot be made from plastics, ceram- 
ics, or soft metals. Most common float 
materials are stainless steel, Hastelloy, 
Monel, nickel, brass and bronze. 
Floats are kept centered in the tubc 
by a guide wire, by raised beads on the 
inner surface of the tube, or by exten- 
sions attached to the float. Extensions 
include magnetic coupling, mercury 
switch or inductance alarm, dashpot or 
weight housing, and electric or elec 
tronic remote transmitting. The first 


Table I—Correlation of Tube-Float Diam- 
eter Ratio With Float Height 


(Beaded glass tube of (Di/ = 1.27; 
float diam. = 1.004 in.) 


Height Above Height Above 

Di/ Dy Ref. Mark, Mm. D:/Dy Ref. Mark, Mm. 
1.25 120 107 30 
a5 

75 

44 

35 


Table 11—Variables Used 
Relations 


in Calibration 


MLT 
Dimen- New System 
Variable Symbol sions Dimensions 
Seale reading Dy L Dy 
Float diameter D; L Fundamental 
Net buoyed float 
weight 
Fluid density pe 
Mass rate offlow W 
Fluid dynamic 
viscosity 


MLT“* 
ML“ 
MT" 


Fundamental 
Fundamental 


DAF 


range. 


type can also be used with a pneumatic 
transmitter. These various extensions 
influence meter calibration by increas- 
ing the weight of the float. Hence 
their dimensions are specified and con 
trolled in manufacturing. Float weight 
influences meter calibration as the 
square root and is therefore not as 
critical as the float diameter D,. 


CALIBRATION RELATIONS 


The easiest way to derive the rela 
tions needed for calibration prediction 
is by a dimensional analysis of the flow 
through the meter. For the analysis 
we will use a convenient system of 
units to replace the conventional mass, 
length, and time (MLT) coordinates. 
The new fundamental units are: F = 
net buoyed float weight, ¢. = fluid 
density, and D, = float diameter. In 
stead of taking float height as the scale 
reading, the more convenient tube 
diameter can be used because the two 
are related by the geometery of the 
metering elements. Table II shows the 
dimensions of the flow variables in the 
special system. 

All of the dimension changes indi- 
cated in Table IT follow directly from 
the definition of the new system of 
units except for mass rate of flow W, 
and viscosity u. W expressed in units 
of F, D,, and ¢, is given by 

W = F* Dy? pw” (1) 
where a, b, and ¢ are to be determined. 
Replacing the members in this equa 
tion by their MLT equivalents from 
Table II it becomes 

= 

Equating exponents to make this equa 
tion true gives: 


— 
guide 
i 
; 
ba 
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A Extension*—— 


-——B Extension*—— 


Table I1I—Capacity Ranges and Float Weight Ranges for 5-In. Scale Length Beaded Glass Tube Meters 
(Capacities as spans in equivalent water capacities; float weights as applicable spans for stainless steel floats) 
——C Extension *—— 


—D Extension*——. ——Wt. Additiont—— 


Meter we. Dashpot 
for Line Tube Taper, Float Float Float Float Float Extension, Extension. 
Size, In Di Dower. Shape Gpm. HO Wt, Gm Gom. HO Wt, Gm Gpm. HO Wt., Gm. Gpm. HO Wt., Gm. Gm. Gm. 

1/2 1.21 b 2.47-3.20 111 2.27-2.38 93 1.66-1.78 »” 3.09-3.18 173 — om 
1/2 1.27 3. 36-4 35 to 3.08-3.23 to 2.25-2.42 to 4.18-4.30 to — 
4.60-5.95 186 4.21-4.44 103 3.09-3.33 58 5.75-5.9 183 — 
4 1.21 ) 4.77-5.88 170 4.50-4.7 152 3.58-4.19 96 5.45-5. 86 222 4% 56 
M4 1.27 b 6.83-8.44 to 6.45-6.79 to 5.13-6.00 to 7. 80-8 42 to to to 
0 .44-11.6 260 8.91-9.36 168 7 .09-8 .36 132 10.8-11.6 259 70 165 

1 1.27 9.15-11.8 2100to 8. 83-10. 2 195 to 55-9.41 M43to 8610. 4-11.8 271 to 99 te 99 to 
2.6-16.2 351 12.2-14.2 267 10.4-12.9 222 14.3-16.3 352 121 240 
112 1.22 6 16.6-19.8 WO4 15.5-18.5 442 14.7-18.0 395 16.8-19.9 516 139 139 
Iie 1.27 b 21.4-25.1 to 20.1-24.0 to 19 .0-23.2 to 21.7-25.8 to to to 
29.6-35.5 727 27 .8-33.1 633 26.2-32.1 596 30 .0-35.6 732 272 657 

2 1.27 b 38.6-48.9 882 to 37.1-47.1 814 to 35 .9-46.4 762 to 39 .0-49.0 901 to 317 to 317 to 
¢ 53.3-67.5 1,419 51.2-65.0 1,321 49.6-64.1 1,282 44.0-67.8 1,433 526 1,135 

1.20 b 63.5-81.0 2,211 to 62.3-80.0 2,125 to 61.3-79.7 2,064 to 62.8-81.5 2,157 to 746 to 746 to 
86 2-110 3,628 84 .6-109 519 83.5-108 3,503 85.5-111 3,670 1,248 2,718 

‘ 1.20 b 117 -136 4,575 to 116 -134 4,491 to 115 -134 4,429 to 117 -136 4,586 to 1,041 to 1,041 to 
c 159 -185 6,253 158 -183 6,144 153 -182 5,994 159 -186 6,295 2,198 4,618 

* Extensions are attachments to float which enable float position to be detected outside metering tube: A extension is a magnetic coupling extension with 

close-coupled secondaries or pneumatic transmitter; B extension is a magnetic or glass tube opaque indicator or mercury switch alarm; C extension is a con- 

vertible indicator, electronic transmitter or inductance alarm; D extension is an electrical transmitter. 
Tt Stainless steel weight addition, in grams, involving either a weight housing or dashpot extension. 


Solving these simultaneous equations 
gives a=4, b=1, and c=4 which when 
substituted into Eq. (1) shows the di- 
mensions of W to be D,/Fe.. Flow 
rates measured in the F-D,-c, system 
of units therefore can be written as 
W = KD; VF pe (2) 
where K is a dimensionless number 
having a single value for each dynamic 
condition. This equation is the flow 
equation in terms of units convenient 
for variable-area flow meter calibration. 
We may define K as a simplified flow 
coefficient, and D,/Fe, as the in- 
strument constant, I.C. However, it 
will be more convenient to eliminate 
F from this expression. In Eq. (2) F, 
the net buoyed float weight, is equal 
to the dry weight of the float minus 
the displaced weight of the fluid, or 
wy (pr — pe) 


Py 


shown that a=4, b=0 and c=4. Sub- 
stituting the values of a, b and c in 
Eq. (5) shows that the units of vis- 
cosity are VF2. and therefore can be 
written 

p= NVF pp (6) 
where N is a dimensionless number. 
N, the viscous influence number, can 
be converted to the more familiar 
Reynolds number with the aid of a 
correlation curve, as in Fig. 3. 

Substituting for F and rearranging 
(6) shows the viscous influence num- 
ber in the special units to be 


N= (7) 


The other variables influencing the 
flow conditions (such as fluid elasticity 
and apparent yield stress) can also be 
converted into F-D,-c, units. 


The flow coefficient K depends on 
the viscosity and float height. But, 
as was shown above, K is dimension- 
less. Therefore, viscosity and float 
height must enter K as dimensionless 
quantities. Since N and D,/D, are 
dimensionless measures of viscosity 
and float height, K is a function of 
these quantities. Viscosities that differ 
radically in the conventional system 
can all be equal to the same N value 
when expressed in the D;F-. sys- 
tem. All flows whose viscosities equal 
the same N (when analogous equality 
holds for compressibility and yield 
stress) are said to be dynamically simi 
lar. For dynamically similar condi- 
tions, K will always be obtained at 
the same scale reading D,/D, and 
a single test calibration can be used. 
The dependence of K on N and 
D,/D, for one of the four standard 
float shapes (b in Fig. 2) is shown 


Eliminating F from the expression the Viscous influence number,N €~Viscous influence number, N 
=a + ++ Floot shopes b ord 
We K(LC (4) 
Viscosity in units of F, D, and marie. +4444 
can be found bv the same method 
that was used for finding the units x 
of The dimensional equation for $ 
viscosity in the special system is 
+ + + + + + 
Replacing its members by their MLT oo rit 
10 103 


equivalents from the table gives 
= (MLT™*)* (L)* (ML~*) 


By equating coefficients and solving 
the simultaneous equations it can be 


182 


Reynolds number = 3,160 Q P/u Dy 


192 10* 10° 
Reynolds number = 3 j60 Q Pfu Oe 


Fig. 3—Viscous influence numbers for basic float types can be correlated with the 


Reynolds number, depending on tube taper. Fig. 2 identifies float types. 
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in Fig. +. The value of K for given 
values of D,/D, changes little over a 
wide range of N. Therefore, percent- 
of-maximum-flow scales printed on 
meters and meter capacity tables can 
be based on water viscosity flow 
coefficients and still apply over this 
range of N. The value of N below 
which changes in N do not greatlv 
affect the value of K is called the 
viscosity immunity ceiling. To find if 
a particular flow is below the viscosity 
immunity ceiling, one has only to 
compute N approximately and refer 
to the appropriate calibration curve. 


METER SIZING 


To help select meters for specified 
flow requirements, several capacity 
tables have been developed showing 
the capacitv of meters for all com- 
binations of meter sizes, tube tvpes, 
tube tapers, float shapes, and exten 
sions. The one applicable to beaded 
glass metering tubes is shown in Table 
III. The flow rates listed are the 
maximum that can be obtained with 
the specific components shown. A 
span of flow rates is given and any 
maximum flow rate between the 
values listed can be obtained by con- 
trolling the float weight. This permits 
integral and convenient meter factors 
not readily available in area meter 
practice before completion of the 
predictable meter program. 

To use the capacity tables, the 
maximum flow to be measured must 
be converted to a capacity equivalent 
to gpm. H.O, designated as O, by the 


appropriate formula listed below: 


apm. X py. X 2 65 


Vie 


Then locate the equivalent capacity 
in gpm. ILO in the appropriate 
capacitv table (for example, Table 
ITI) under the desired extension tvpe. 
This table also gives the tube taper, 
float shape and float weight. If a 
choice exists between float shapes b 
and c, select b because its viscosity 
range 1s greater. 

Float weight within the span given 
by capacity tables is found by: 


W, = ( Q x 3.14 
X D, 

where K,.., = flow coefficient at 100 
percent capacity. The values of D, 
and K,,.. are given in Table IV for the 
meter size selected. 

All meters are calibrated in percent 
of maximum flow using the basic 


(10) 
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Fig. 4—Calibration curves for float shape b show K as a function of N and D,/D,;. 
Such curves permit more accurate calibration than basic flow curve. 


calibration curve of Fig. 1. However, 
slightly higher calibration accuracy 
can be achieved by the use of the 
prediction curves for the specific float 
used and fluid metered. Fig. 4 is 
typical of the four prediction curves 
that have been developed to take care 
of the four float shapes. If the more 
accurate calibration possible with the 
prediction curves is needed, the pro- 
cedure consists in solving the basic 
flow equation, Eq. (4), at a number 
of points along the scale. To do so 
after a meter has been selected, the 
values of the instrument constant 
I.C. and the viscous influence number 
N are calculated from data of the 
instrument and the fluid, using Eqs. 
(3) and (7). At the value of N so 
determined values of K are taken from 
the curves of Fig. 4 for cach of sev- 
eral float heights (values of D,/D,). 
Each K value multiplied by the LC. 
value then gives a calibration point. 
The value of L.C. as given by Eq. 
(3) is in terms of lb./min. For cah- 
bration it must be converted to the 
appropriate volume measure to be 
used in the calibration curve, for 
example, gal./min. for liquids, or std. 


cu. ft./min. for gases. To do so it 
is only necessary to divide the LC. 
value obtained from Eq. (3) by the lb. 
of liquid per gal., or by the Ib. of gas 
per cu. ft. at STP. 


PREDICTION DATA IN USE 


Example—Assume we desire to size 
and predict the calibration of a meter 
to handle a normal flow of 4.0 gpm. 
of sulphuric acid of density 1.84 

ams/cc., having a viscosity of 28 cp. 
Ve will assume the use of a meter 
having a beaded glass tube, engraved 
with a “water equivalent viscosity” 
percentage scale. Having predicted 
the calibration, we then want to pre- 
pare a deviation curve. 

Step 1—Select a Hastelloy C float 
(dens. 8.94) with a magnetic cou- 
pling extension. 

Step 2—Since the normal flow rate 
is to be 4 gpm., decide on a meter of 
maximum capacity of twice the nor- 
mal, or 8 gpm. 

Step 3—Using Eq. (8), determine 
the water equivalent capacity OQ in 
terms of sulphuric acid capacity and 
density, and the density of the Hastel- 
loy C float: 
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| 
Dy = 1.84 
112 
O, = 1.02 \ 
| it iu 
| 
Vipr — pu) de 
¥ 
CFM X X25 
Ue) = = x | 
X 
530 Pua 
(9) 
Tur 
+ 
: 
= 


8.0 | 84 2.65 


= =10.8 
Vv (8.04 — 1.84) X 1.84 

Step 4—Refer to capacity Table III 
and select a meter size for a water 
equivalent capacity of 10.8 gpm. In 
the column for “magnetic coupling ex- 
tension” find two possible choices— 
either a } in. meter with water flow 
span of 9.44 to 11.6 gpm. using a 
type c float; or a | in. meter with 
9.15 to 11.8 flow span, using a type b 
float 

Step 5—Since the type b float has 
the higher viscosity ceiling, select the 
second possibility, i.c., the 1 in. meter. 
From Table IV, with the | in. meter 
and beaded glass tube, note that D, = 
1.004 in., the tube taper is 1.27, and 
K.... for the b tvpe float is 5.610 


The float weight from Eq. (10) is 
10.8x3.4x > 
( 5.610 X 1.004 ) ou 


rhis means that a Hastelloy C float of 
the b type, with D, = 1.004 and a 
weight adjusted to give a_ weight 
of 322 grams will give a scale read- 
ing of 100 percent in the size and 
tvpe of meter tube selected when 
the flow rate of sulphuric acid is 8.0 
gpm. With the meter calibrated in 
percent, each percentage mark on the 
scale will correspond to 8.0/100 or 
0.08 gpm., the meter factor. 

Step 6—The percentage markings 
on the meter will be in accordance 


with the basic calibration curve of 
Fig. 1. It is desirable to achieve a 
still closer calibration by means of 


Fig. 4 so that a deviation curve can 
be drawn for this particular applica- 
tion. To do this we must first calcu 
late the instrument constant I.C. from 


Eq 3 ind the viscous influence 
mnaumber N by Eq. (7 
LC. * 
322 (8 94 — 1.84) 1.84 
21 737 tb. /min 
LC. 21. 737/(Ib./gal. HySO, 
21 737/(8.377 1.84 
1 419 gpm. H,SO, 
y 
322 (8.94 — 1 84) 184 


S 
= 28/21 65 1 29 
Set up Table V for record 
ing values of the flow coefficient K as 
determined from Fig, 4 at various 
heights of the float in the metering 
tubc (Table I 
the most convenient measure of float 
height is the ratio D,/D,. From Fig 
4 at an N value of 1.29 pick off values 
of K for each tabulated of 


Step 7 


As noted previously 


valuc 


D,/D, and record in the third column 
lable V. 
Step 8—For cach value of K in Ta 


ot 
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lable IV—Float Head Diameters and Values of K,,,, at 100 Percent of Scale 


Metal Metering Beaded Glass Plain Tapered Glas« 
—— Tube Metering Tube — Metering Tube 
Meter Float Head ~— Kno. 
for Line Diam. Dy. Tube Tube Tube 
Size, In. In. Taper* Floste Taper Float) Floatc Taper Float Float « 
1.20 3.776 5.169 1.21 4.116 5.643 1.19 3.697 5.052 
1/72 0.5090 1.26 5.632 7.716 1.27 5.588 7661 1.277 5.676 7.815 
1.35 8.432 11.684 1.35 8.289 11.419 
1.25 5.1638 7.083 1.21 4.034 5.518 1.27 5.676 7.815 
0.8110 (1.35 8.289 11.750 1.27 5.776 7.999 1.35 8.238 11.463 
1.35TT 8.046 11.111 
{1.35 8.280 11.570 1.27 5610 7.716 1.35 8.333 11.596 
1 1.004 1.35TT 8.046 11.111 
1 5.676 788 1.22 4.365 5.985 127 5.676 7.848 
11,2 1.505 \1.35TT 8.046 11.177 1.27 5.654 7.821 1.35 8.322 11.662 
2 2.020 1.35TT 8.046 11.177 1.27 5.738 7925 1.35 8.421 11.728 
124DT 4.949 6746 1.20 3.999 5.438 1.27 5.676 7.848 
3 3.012 135TT 8.046 11.177 
4 4.040 1.20 3.798 5.169 1.277 5 676 7.848 
* DT refers to double-, and TT to triple-taper metering tube. 
Table V—Tabulation of Values for Typical Meter Calibration 
Ht. Above Predicted Percent of Basic Flow 
Tube Ref Flow, Gpm. Max. Flow Curve Values Deviations, 
Di/Dy Mark, Mm K (K XLC.) (8 gpm.) (Fig.1) Col. 5 — Col. 6 
1.25 120.5 5.23 7.42 92.7 91.5 +1.2 
1.2 95.1 3.98 5.65 70.5 70.0 +0.5 
1.18 85.1 3.52 5.00 62.5 61.5 +10 
1.16 75.1 3.06 4.1 53.5 +0 6 
1.14 “8 2.62 3.72 46.5 “4.5 +20 
1.12 “7 2.215 3.145 39.3 37.3 +2.0 
1.10 “4.8 1.835 2.605 32.5 2.0 +2.5 
1.08 35.3 1.44 2.045 26.5 23.5 +2.0 
1.07 30.7 1.24 1.76 22.0 20.0 +2.0 
1.06 26.2 1.07 1.52 19.0 17.5 +1.5 
1.05 21.7 0.885 1.255 15.7 14.0 +1.7 
1.04 17.3 0.705 1.00 12.5 11.0 +1.5 
1.03 12.9 0 505 0.716 8.95 80 +0.95 
1.02 8.5 0.31 0.4 5.5 5.0 +0.5 
1.01 4.2 0M 0.14 2.3 2.5 -0.2 
ble V to which metal can be removed with- 


calculate gpm. flow (fourth col- 
umn) by multiplying by the value of 
LC. = 1.419 gpm. H,SO,. From the 
gpm. flow for each K value, calculate 
the percent of full flow (8 gpm.) for 
tabulation in column 5. 

Step 9—Plot on Fig. 1 (dotted 
curve) the percent values in column 
5 vs. the heights of the float in col 
umn 2 to give the predicted calibra 
tion curve for H.SO, in this particular 
meter. Table V, column 6, tabulates 
the data from which the basic calibra- 
tion curve of Fig. 1 was plotted. In 
column 7 tabulate the difference at 
cach K value between the predicted 
percentage (column and the cor- 
responding percentage for the basic 
curve (column 6). These deviations 
ire then plotted as the dot-dash devia- 
tion curve superimposed on Fig. 1. 


Ss) 


CAPACITY MODIFICATION 


1. Float Weight Modification—To 
increase the meter capacity the float 
weight can be increased by increasing 
the size of the body, increasing the 
length of the extension, or adding a 
weight housing between the meter 
body and the extension. Meteyz ca- 
pacity can be decreased by removing 
metal from the float body. In Fig. 2 
the dotted lines on the float bodies 
show the approximate maximum limits 


out seriously affecting the flow coef- 
ficient. The effect of changing the 
weight of the float on the meter ca- 
pacity can be calculated by multiply- 
ing the capacity using the original 
float, by the square root of the ratio 
of weights of the old and new floats. 

2. Metering Area Change—Meter 
capacity can be increased by substitut 
ing a tube of greater taper, or reduced 
by using a tube of lesser taper. The ca 
pacity Table III lists tube tapers 
available for each meter size. Table 
IV shows what capacity change (in 
terms of K,,...) can be effected im this 
way for any meter size. 

3. Flow Coefficient Change—In- 
verting the head of a type b or type d 
float will give a capacity increase of 
about percent. However, this 
change should not be used to increase 
capacity until the effect of the change 
has been studied by comparing the 
corresponding prediction curves. The 
reason is that the type c and e floats 
have a lower viscosity immunity ceil- 
ing and the change should be used 
only at low viscous influence numbers. 
Conversely, decrease in capacity of a 
meter with a type c or e float can 
readily be made by inverting the float, 
with a consequent increase in the 
viscosity ceiling. 


>> 
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Diluents depress upper explosive limit of hydrogen in air in proportion to complexity of the molecule. 


Flammable Inhibitors Can Prevent 


Explosions in Chemical Plants 


It will be new to most people that flammable diluents can be 


used to prevent explosions in flammable gas mixtures. Molecules that 
contain many carbon and hydrogen atoms are best for the purpose. 


ELWYN JONES 


Many industrial processes employ 
or give rise to flammable gases or 
vapors in the presence of air or oxy- 
gen. Unless adequate precautions are 
taken, there is a danger that some me- 
chanical, electrical or human failure 
sooner or later may ignite an explosive 
mixture with disastrous consequences. 
For an explosion to occur, the gases 
and vapors must be present in explo 
sive proportions, and there must also 
be a source of ignition. If the occur- 
rence of explosive mixtures can be 
avoided, the danger is averted. If not, 
all potential sources of ignition must 
be excluded and measures taken to 
contain or control the explosion. 

The present discussion is not con- 
cerned with sources of ignition and 
their exclusion, excepting only the 
type of ignition usually described as 


Etwyn Jones is in the research de- 
partment of the Nobel Division of Im- 
perial Chemical Industries, at Steven- 


ston, Ayrshire, Great Britain. 
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spontaneous. The object is rather to 
examine the problem of rendering ex- 
plosive mixtures innocuous while still 
preserving the ratio between the re- 
actants necessary to imsure maximum 
reactivity. 


FLAME SUPPRESSION METHODS 


An explosive mixture of say hy- 
drogen and air may be diluted with 
either hydrogen or air until the point 
is reached at which flame ceases to 
propagate. When the diluent is hy- 
drogen, the limiting mixture is called 
the “upper” explosion limit; when the 
diluent is air, the limiting mixture is 
called the “lower” explosion limit. 
These limits vary depending on the 
conditions and we should state that 
the numerical values used here refer 
to upward flame propagation in 2 in., 
or 5 cm., diameter tubes at normal 
temperature and pressure. Thus, the 
lower explosion limit of hydrogen in 
air is taken as 4 percent (by volume) 
of hydrogen and the upper limit as 


= 
75 percent.’ For simplicity, air will 
be assumed to consist of 20 percent 
of oxygen and 80 percent of nitrogen, 
i.e. (0.2 O, + 0.8N,), so that the 
lower explosion limit of hydrogen in 
air may be represented as [4H, + 
96(0.2 O, + 0.8N,)] and the upper 
limit as [75H, + 25(0.2 O, + 
0.8N,)}. We shall be dealing with a 
constant volume of the reacting mix- 
ture, the unit being 100 moles. 
Now, suppose that, by the use of 
a suitable catalyst at a particular tem- 
pases and pressure, hydrogen can 
»e made to react with oxygen to form 
hydrogen peroxide and that we wish 
to operate a peroxide plant utilizin 
atmospheric oxygen. The mixture o 
hydrogen and air likely to give the 
maximum speed and efhiciency of con- 
version is that in which hydrogen and 
oxygen occur in their combining pro- 
portions, namely, 1:1. This will re- 
quire five volumes of air to one of 
hydrogen. The ideal working mivx- 
ture would thus contain 16.7 percent 
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of hydrogen and 83.3 percent of air 
and may be represented [16.7H, + 
83.3(0.2 O, + 0.8N,)]. If all goes 
well, our hypothetical process may be 
expected to give [16.7H, + 83.3(0.2 
O, + 0.8N,)| 16.7H,O, + 66.7Ns, 
so that an ideal plant would presum- 
ably yield 16.7 volumes of hydrogen 
peroxide for every 100 volumes of 
gas entering the reactor. 

Note, however, that the composi- 
tion of the reacting mixture is inter- 
mediate between the upper and lower 
explosion limits. Therefore, unless 
sources of ignition are rigidly excluded, 
explosions may be expected Sup- 
posing the required catalyst tempera- 
ture is at or near the ignition tem- 
perature of this mixture, then a 
potential source of ignition is always 
present and explosions are liable to 
become a recurrent process feature. 

With the lower limit mixture, the 
plant will at best give [4H, + 96(0.2 
O, + 0.8N,)] — 4H,O, + 16N, + 
76(0.2 O, + O.8N,); and with the 
upper limit mixture, [75H, + 25(0.2 
O, + 0.8N,)] — 5H,O, + 20N, + 
7OH,. It will be seen, therefore, that 
this method of eliminating the ex- 
plosive reaction reduces plant capacity 
to roughly one-quarter of its theo 
retical value. 


USE OF DILUENTS 


An alternative method of suppress- 
ing the explosive reaction is to add 
in inert diluent, such as nitrogen, to 
the correctly proportioned mixture 
of hydrogen and air. The explosion 
limits for mixtures of hydrogen, air 
ind nitrogen are known and we find 
that for such a mixture containing 
equal volumes of hydrogen and oxy- 
gen, the explosion limit is [4.7H, + 
23.3(0.2 O, + O.8N.) + 72N,). 
With this mixture, the plant might 

'4.7H, 23.3(0.2 O, + 0.8N,) 
72N,) — 4.7H,O. + 90.7N,. Evi 
dently, the second method is no better 
than the first 

Now, suppose that, instead of add- 
ing an inert diluent to the balanced 
mixture of hydrogen and air, we decide 
to add a flammable gas like methane, 
md operate at the upper explosion 
limit. On referring to the explosion 
limit data for mixtures of hydrogen, 
methane and air, we discover that the 
upper explosion limit for the mixture 
containing equal volumes of hydro 
gen and oxygen is [ISH, + 73(0.2 
O, + 0.8N,) 12CH,). Using this 
mixture, our peroxide plant may be 


give 


expected to give [15H 73(0.2 O, 
+ O.8N 12CH,) — 15H.O, 4 
58 N, + 12CH,. The interesting fact 


emerges that suppression of the ex 
plosive reaction has accom 
plished this time with a reduction in 


been 
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plant capacity of only about 10 per- 
cent. Had we used butane or pen- 
tane instead of methane, the reduc- 
tion in output would have been even 
less. Evidently we have here a simple 
method of flame suppression which 
does not seriously handicap production 
and which may enable chemical proc- 
esses to be operated at temperatures 
hitherto considered unsafe or imprac- 
ticable. 


GENERAL USE OF METHOD 


We shall now endeavor to show 
that this phenomenon is not peculiar 
to the hydrogen-methane-air system 
but is a characteristic of gaseous ex- 
plosive systems in general. To derive 
a general formula, it will be con- 
venient to make use of Le Chatelier’s 
rule which enables the explosion 
limit of a multi-component mixture of 
flammable gases and air to be expressed 
in terms of the explosion limits of the 
individual components. This well- 
known rule is a formal expression of 
the experimental finding that mixtures 
formed by combining any number of 
limit mixtures of the same kind (i.e., 
upper or lower) in any proportions 
whatsoever are themselves limit mix- 
tures. In general, agreement between 
observed limits and those calculated 
by Le Chatelier’s rule is good.* Al- 
though some discrepancies have been 
noted by White,"*" the greatest di- 
vergencies occur in the direction 
which makes the calculated figures 
tend to underestimate the effect of a 
flammable diluent on the upper limit. 

As before, we will assume an oxida- 
tion process involving an explosive 
medium. However, this time the re- 
actants will consist of any volatile fuel 
A, and anv gaseous oxidizing me- 
dium X. To yield the required prod- 
uct, the two components must react 
together in the proportions of n vol- 
umes of the combustible to (100 — 
n) volumes of the oxidizer. That 
means an n percent mixture of A in X 
or, in our present notation [nA + 

100 — n)X}. This mixture, we as- 
sume, is intermediate between the 
upper and lower explosion limits of A 
in X. We propose to suppress the 
explosive reaction by adding another 
flammable ingredient B 

If the upper explosion limit of A 
in X is a percent, or [aA + (100 — 
a)X], and the upper explosion limit 
of B in X is b percent, or [bB + (100 

b)X), then, according to Le 
Chatelier’s rule, any mixture formed 
bv combining these two in anv propor- 
tions is also an upper limit mixture 
Hence, by taking one part of the first 
limit mixture and « parts of the sec 
ond. we obtain the following limit 


mixture 


{aA + (100 — a) X} 
+ z[bB + (100 — b) X) 1) 


in which the ratio of the oxidizer X 
to the original combustible A is seen 
to be (100 — a)/a +x(100 — b)/a 
The first term (100 — a) /a will 
be recognized as the ratio of X to A 
in the limit mixture for A in X 
Hence, the addition of the second 
limit mixture has had the cftect of 
increasing the proportion of X rela 
tive to A without incurring the dan 
ger usually associated with such a 
change. In other words, A and X 
are now mixed together in proportions 
which, but for the presence of the 
flammable diluent B, would be liable 
to explode. Moreover, by a suitable 
choice of the arbitrary quantity x, the 
ratio of A to X can be varied at will 
To determine the precise amount 
of B required to produce a limit mix 
ture in which the ratio of A to X co 
incides with the combining propor 
tions, we have only to equate the two 
expressions for these ratios, that is 


(100 — a)/a + (100 — 
(100 — n)/n 


This gives: 
z = 100(a — n)/n(100 — b) 3 


in which all the quantities on the 
right hand side are known. 

Applying this formula to our first 
example, we have a = 75, b = 14 
and n = 16.7. This gives x = 4 and 
the correct limit mixture to use in 
this case comes out to be {75H, + 
25(0.2 O, + + 4/14CH, + 
86(0.2 O, + 0.8N.)] which may be 
rewritten as SSISH, + 74(0.2 O, + 
0.8N.) + 11CH,]. Comparison with 
the carlier discussion of hydrogen- 
methane-air will show that the cal- 
culated result agrees well with the re- 
sult derived from experimental data. 

If we now give b the value 8, which 
corresponds roughly to the upper ex- 
plosion limit for butane-air mixtures, 
we find that x = 4.5 and the final 
result becomes [15.6H, + 77.9(0.2 
O, + 0.8N.) + 6.5C,Hy] — 15.6H, 
O, + 62.3N, + 6.5C,H,. Thus, the 
us¢ of butane as the flame-suppressing 
agent brings the loss of production 
down to about 6 percent. 


CHOICE OF DILUENT 


Substituting the value of x from 
Eq. (3) in Eq. (1), the correctly pro 
portioned limit mixture for the gen- 
eral case is found to have the follow- 
ing composition: 

a(100 — b) [nA + (100 — n) X) + 

100(a — n)bB (4) 

It will be noted that as b decreases 
the term involving A and X increases 
and the B term decreases—that is, the 
ratio of reactants to diluent increases 
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and the efficiency of the process goes 
up. It appears, therefore, that while 
any flammable diluent may be made 
to serve our purpose, it is much bet- 
ter to choose one with a low upper 
explosion limit in admixture with X. 

This point is illustrated in the su- 
perionty of butane over methane in 
our last example. 

The indicated course is, therefore, 
to consult a reliable table of expld- 
sion limits and select for our diluent 
the flammable gas or vapor having the 
lowest upper explosion limit. Un- 
fortunately, not very many upper ex- 
plosion limits are available, especially 
for mixtures of volatile fuels with oxy- 
gen, nitrous oxide, etc. Also, there are 
other complicating factors which make 
the best choice in any particular case 
uncertain without some preliminary 
exploration. 

Suppose we represent our flammable 
diluent as C,H,, so that its complete 
combustion is given by: 

C,Hy + (2 + y)O.—> 2CO, + 2yH,O (5) 
One volume of the diluent thus re- 
quires (x + y) volumes of oxygen 
for its complete combustion. By in- 
creasing x, or y, or both, we can in 
theory make the quantity (x + y) as 
large as we please. In other words, if 
the preducts of the explosive reaction 
are carbon dioxide and steam, a diluent 
having a complex molecule composed 
of a large number of oxidizable atoms 
will require a very large volume of 
oxygen before it can take part in an 
explosion. (The same argument applies 
if we assume the explosion products 
to be CO and H.O, or even CO and 
H.. In the latter case, of course, the 
amount of oxygen required increases 
only with x, the number of carbon 
atoms in the molecule.) If a simple 
flammable gas like hydrogen has to 
share a limited supply of oxygen with 
a complex gaseous fuel of this sort so 
that both can participate in the same 
explosion, the bulk of the oxygen is 
claimed by the complex gas. If the 
whole of the oxvgen available cannot 
satisfy the minimum needs of both, 
then neither can explode. This princi- 
ple, like Le Chatelier’s rule and Pay- 
man and Whecler’s flame-speed rule," 
derives from the ordinary laws of sim- 
ple mixtures. According to this view, 
a heavy organic vapor is likely to have 
an inordinate effect in depressing the 
upper explosion limit. Hence, a de 
sirable property of the flame-suppress- 
ing diluent is that its molecule should 
contain a large number of carbon and 
hvdrogen atoms 

The effect of this factor mav be seen 
in headpiece, which represents graph- 
ically the explosion limits of hvdrogen- 
air mixtures diluted with carbon di- 
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oxide, ammonia, methane, butane and 
hexane. The continuous lines are 
drawn from experimental determina- 
tions by White” and the broken 
lines are calculated from the upper 
limits of the respective components, 
using Le Chatelier’s rule. The ordi- 
nates represent the percentage of 
added diluent and the abscissas show 
the percentage of hydrogen. The dif- 
ference between the sum of these 
two quantities and 100 gives the per- 
centage of air in the limit mixture. 

It will be apparent from the graph 
that heavy flammable vapors like bu- 
tane and hexane have a remarkable de- 
=, effect on the upper explosion 
imit of hydrogen-air mixtures—fur- 
thermore, that the order of increasing 
effectiveness as flame inhibitors coin- 
cides with the order of increasing 
molecular complexity, namely, hydro- 
gen (2 atoms), carbon dioxide (3), 
ammonia (4), methane (5), butane 
(14) and hexane (20). 


NON-FLAMMABLE DILUENTS 


Although these results bear out our 
calculations, it is interesting to note 
that the inert diluent, carbon dioxide, 
seems to fit into the general scheme, 
suggesting that poly-atomic inert dil- 
uents may also be effective flame in- 
hibitors. Indeed, it has been shown by 
Jorissen and his collaborators’ that 
vapors of relatively nonflammable or- 
ganic liquids, notably alkyl halides 
such as carbon tetrachloride, trichloro- 
ethylene and methyl bromide, have 
pronounced flame-quenching proper- 
ties. Other vapors recommended are 
sulphuryl chloride, silicon tetrachlo- 
ride, silicochloroform and phosphorus 
oxychloride. Unfortunately, the tests 
were made in narrow tubes so that 
direct comparison with the present 
figures is not possible. 

The great advantage of the non- 
flammable inhibitor is that it can be 
used in circumstances where the sup- 
ply of oxygen is unlimited, as when a 
fire occurs in the open. On the other 
hand, in the confined spaces of a 
chemical plant, where the object is 
prevention rather than cure, flamma- 
bility can be turned to good advantage. 
Actually, some of the vapors recom- 
mended are not strictly nonflammable 
and can form explosive mixtures with 
oxygen, oxides of nitrogen and, in 
some cases, air so that the dividing line 
seems rather arbitrary. 

Other manifestations of the flame- 
suppressing action of complex organic 
bodies have been discussed elsewhere.‘ 
Here the inference was drawn that 
combustible inhibitors have the advan- 
tage where an explosive reaction in- 
volves oxidation. This is true espe- 


cially in closed systems, since excess 
fuel promotes the formation of incom- 
pletely oxidized reaction products, 
thereby reducing the potential energy 
of the chemical reaction. This raises 
an issue of considerable practical in- 
terest in many industrial processes, be- 
cause the material to be oxidized is 
itself often a complex organic vapor. 
Then the question arises whether or 
not some advantage can be taken of 
the inherent flame-suppressing prop- 
erty of the fuel. 


SELF-QUENCHING 


It is axiomatic that a chemical 
change in a gaseous mixture is poten- 
tially explosive if the reaction is sufh- 
ciently energetic. The critical energy 
factor which is relevant to the pres- 
ent discussion is the minimum energy 
that is sufficient to make the reaction 
self-propagating, and so independent 
of ordinary means of control. This we 
can ascertain very simply by taking 
the calorific value of the explosion 
limit mixture. The relative constancy 
of this quantity has often been re- 
marked, and Jones and White* sug- 
gested that Le Chatelier’s rule holds 
because the calorific value of all limit 
mixtures is substantially constant, and 
vice versa. There is, therefore, strong 
support for the view that this critical 
energy factor not only exists but is 
roughly the same for all gas mixtures. 

For our next example, we shall take 
methyl alcohol, CH,OH, which is a 
more complex fuel than hydrogen but 
is no so complex as to make the ex- 
ercise unduly involved. ‘The lower ex- 
plosion limit of methanol in air is 

percent. In our notation this is 
'7CH,OH + 93 (0.2 O, + 0.8N,)), 
and we can assume with some con- 
fidence that combustion in this over- 
oxidized mixture goes to completion, 
or [7CH,OH + 93(0.2 O, + 0.8N.)] 
— 7CO, + 14H.0 + 42N, + 40.5 
(0.2 O, + 0.8N,). 

The heat of combustion of meth- 
anol to carbon dioxide and steam is 
162 kcal. per g. mole.*. so that the 
critical oiadiie value for explosion 
in methanolair would appear to be 
7 « 162, or roughly 1,130 kcal. per 
unit volume of 100 moles. Any re- 
action which generates more than 
1,130 kcal. of heat per unit volume 
should, therefore, be regarded as po- 
tentially explosive. Thus we have 
a simple criterion by which to judge 
which of the oxidation reactions of 
methanol are explosive and which are 
not. We shall now examine some of 
those reactions. 


* Here, as elsewhere in this article, the 
figures refer to the gaseous phase at a! 
mospheric pressure 
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Let us begin with the complete oxi- 
dation reaction: 

CH,OH + 1440, CO, + 2H,0 

[+_162,keal.} 

Although the products of this re- 
action are of no commercial value, we 
shall suppose that, wittingly or un- 
wittingly, our catalytic oxidation 
plant is supplied with a mixture of 
methanol and air in the proportions 
appropriate to this reaction, i.e., 
CH,OH + (140, 6N.). The re 
sult may be [11.8CH,OH + 88.2 
(0.2 O, + O0.8N,)] — 11.8CO, + 
23.6H,O + 70.6N, 

lhe calorific value of this mixture is 
1,910 kcal. per unit volume and we 
deduce that this is an explosive re 
action capable of great violence. Here, 
however, our purpose is to prevent 
explosions by avoiding mixtures such 
as this. Still, it is relevant to note the 
implication that appreciable quanti- 
ties of carbon dioxide appearing in the 
products of a catalytic oxidation proc- 
ess mean a hazardous situation. 

Now we shall assume that oxidation 
of the methanol is incomplete in the 
sense that the products of the reac- 
tion are CO and steam, or: 


CH,OH + 0,— CO + 2H,0 
[+ 94 keal.] 


Making the necessary adjustment in 


the methanol-air ratio, we have 
'16.7CH,OH $3.3(0.2 O, + 
0.8N.)] — 16.°CO + 33.3H,0 + 


66.7N,, and the calorific value of the 
mixture, based on this reaction, is 
found to be 1,570 kcal. per unit vol 
ume. Again we are dealing with a 
potentially explosive reaction. Again 
the presence of excessive amounts of 
carbon monoxide in the products of 
a catalytic oxidation process, although 
not so disturbing as carbon dioxide 
is another sign of inefficiency, insta- 
bility and possible danger 

The next stage—that in which onh 


one oxygen atom is required per 
molecule of methanol—is the one 
with commercial potentialities. In 


passing, it may be recollected that the 
elementary definition of an atom de 
cribes it as the smallest part of an 
lement which can take part in a 
hemical change. If this is true, then 
chemical changes must involve in- 
tegral numbers of atoms and our 3:2:1 
stages follow logically from the ele 
nentary principles of chemistry 

or reasons which will appear later, 
we shall take the first stage in the 
oxidation of methanol to be 


CH,OH + HCHO + H,0 
[+ 37 keal.} 


he correctly proportioned mixture of 
28.6CH,OH 
+ 0.8N,)] and on the 


methanol and air is now 


71.4(0.2 O, 
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basis of the first stage reaction, the re- 
sult would be {28.6CH,OH + 71.4 
(0.2 O, + 0.8N,)} — 28.6HCHO 
+ 28.6H,O + 57.1N,. The calorific 
value of this mixture, assumed to re- 
act as above, is found to be 1,060 kcal. 
per unit volume. 

A point which we have overlooked 
hitherto is that the vapor pressure of 
methanol is too low to give a con 
centration of 28.6 percent in air at 
ordinary temperatures. In order to 
realize the conditions we have postu- 
lated, the reactants must be pre 
heated. Any heat supplied from out- 
side must surely be added to that gen- 
erated by the chemical reaction. 
White,” demonstrated that the 
flame temperature [heat content?] at 
the explosion limit is not altered by 
raising the initial temperature of the 
gas.) Assuming, then, that we raise 
the temperature of the incoming 
gases 50 deg. C. above normal, the 
amount of heat supplied is approxi 
mately 40 kcal. per unit volume. This 
brings the total up to 1,100 kcal. per 
unit volume and we seem to be in 
the critical region where explosions 
may possibly happen but are not likely 
to be violent. In other words, if we 
can guarantee to arrest the oxidation 
of methanol at the end of the first 
stage, the explosion hazard with this 
mixture would be slight and there 
would be no undesirable effect on the 
products. 

To appreciate what is meant by ar- 
resting oxidation at the end of the first 
stage, let us look at the three oxidation 
stages of methanol in their proper se- 
quence: 

CH,OH + %0,— H,O + HCHO 

[+ 37 keal.] 

H,O + HCHO + %0,-— H,O + H,O + 
CO[+ 57 keai.] 
2H,0 +CO + %0,—~2H,0 + CO, 

{+ 68 keal.] 
It would appear that the first stage 
is the oxidation of the hydrogen re- 
leased by the primary decomposition 
of methanol, the second is the oxida- 
tion of the hydrogen released by the 
decomposition of the formaldehyde 
ind the final stage is the oxidation of 
the carbon monoxide left over. If, 
with the aid of a suitable catalyst, we 
can bring about the rapid dehydrogen 
ition of methanol at temperatures at 
which the decomposition of formalde- 
hvde is relatively slow, the oxidation 
of methanol can apparently be ar- 
rested at the end of the first stage 
If we fail in this, then oxidation may 
proceed to the second and, possibly, 
the third stages, as analyses of the oxi- 
dation products show.’ The second 
stage oxidation in this particular mix- 


ture would give [28.6CH,OH + 71.4 


(0.2 O, + 0.8N,)] — 28.6H,O + 
14.3CO + 57.1N, + 14.3CH,OH; 
and the third stage, [28.6CH,OH + 
71.4(0.2 O, + 0.8N,)] — 19H,O + 
9.5CO, + 57.1N, + 19CH,OH. 

The calorific value of the former is 

1,350 + 40 = 1,390 kcal. per unit 
volume and that of the latter 1,540 
+ 40 = 1,580 kcal. per unit volume. 
It follows, therefore, that if oxidation 
tends to go beyond the first stage, not 
only is the formaldehyde content of 
the products reduced, but also the 
explosive potential of the mixture is 
ncreased. Moreover, the extra heat 
tends to raise the temperature and so 
iccelerate the reaction, a condition 
which may ultimately lead to sponta 
neous ignition. 

Whereas it is undesirable to de 
compose the formaldehyde, it is highly 
desirable to encourage the dehydro 
genation of the methanol, irrespective 
of whether the hydrogen is oxidized 
or not. It is known®** that the primary 
stage in the pyrolysis of methanol is 
CH,OH — HCHO + H.{ — 20 kcal.]. 
It will be noted that this is an endo- 
thermic process so that, by the sim- 
ple expedient of introducing excess 
methanol, we can combine this heat- 
absorbing reaction with the first oxida- 
tion stage and so bring the calorific 
value down not only to a figure con- 
sistent with safety but to an extent 
which will enable the temperature to 
be controlled. The latter point is out- 
side the scope of the present discus- 
sion. However, it will suffice to point 
out that we seem here to have found 
the cause of the other flame-quenching 
property of complex organic fuels, the 
one thev share with non-flammable 
complex organic vapors. Any vapor 
capable of endothermic decomposition 
at temperatures below the critical value 
for the explosive reaction, which ac- 
cording to White” ™ is usually in the 
region of 1,400 deg. C., will have a 
marked inhibiting effect. Thus, by its 
capacity to absorb heat, it lowers the 
explosive potential of the gas mixture. 
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PENICILLIN plant uses this battery of Podbielniak 


extractors to get the product out of the very dilute broth. 


LIQUID- 


LIQUID 


EXTRACTION 


Here is an up-to-date roundup of this important chemical engineering unit 
operation. The authors deal with process technology, equipment performance 


and characteristics, and some basic considerations in the selection of solvents. 


R. L. VON BERG AND H. F. WIEGANDT 
CHEMICAL ENGINEERING REPORT—JUNE 1952 


IQUID-LiQUID extraction is one of the impor 
L tant chemical engineering unit operations 
practiced on a major industrial scale. Many 
chemical engineers, however, are less familiar 
with extraction than they are with other unit 
operations, such as distillation. 

One reason for this condition is that extraction 
is frequently quite complex and is therefore 
given only limited coverage in most under- 
graduate courses. Another reason has been the 
relative scarcity of published engineering infor- 


Rosert L. Von Berc and Hersert F. Wir- 
canpr are both associate professors of chemical 
engineering at Cornell University, Ithaca, N. Y. 
For more about the authors and one of their pet 
research projects, see p. 200. 
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mation on extraction. For example, it is much 
easier to find good information on the proper 
design of a bubble-cap plate than a sashes’ 
plate, on the maximum liquid and vapor rates 
than liquid-liquid flooding rates, or on distilla 
tion plate efficiencies than extraction tray 
efficiencies. 

Much helpful information has become avail 
able in recent books by Trevbal* and Sherwood 
and Pigford’. Commercial extraction equipment 
has been reviewed by Morello and Poffenberger'. 
Annual reviews of extraction, currently compiled 
by Treybal5, cite the important references. ‘This 
Chemical Engineering report is designed to 
bring the non-specialist reader up to date on 
some of the important aspects of liquid-liquid 
extraction. 


For the 
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SULPHUR compounds in gasoline are extracted with caustic. 


AMMONIA extracts traces of salt from electrolytic eaustic. 
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UDEN process extracts aromatics from reformed naphtha. 


Where 


Petroleum 
refining 


On a sheer volume basis, the petroleum 
industry is the largest user of operations involv- 
ing liquid-liquid extraction. Although distilla- 
tion effects the primary separation of crudes 
x cracked products into desired fractions, further 
refining of these fractions by extraction is often 
necessary. The reason is simply that perform- 
characteristics of fuels and lubricants 
depend to a large extent on the kinds of mole- 
cules as well as on their boiling ranges. 

The presence of sulphur compounds in gaso- 
line, for example, is highly objectionable, par- 
cularly where high octane ratings are desired 
Desulphurization is becoming more important as 
the industry turns to high-sulphur crudes. 

An old but still widely practiced process for 
removing sulphur from gasoline is extraction 
with caustic soda in a mixer-settler arrangement. 
Caustic is recycled until spent, then discarded. 

As mercaptans increase in molecular weight. 
however, their distribution coefficients progres 
sively the gasoline phase. Multi-stage 
caustic washing has been giving wav to extrac 


ance 


Caustic 
washing 


favor 


tion with alkaline solutions containing mercap 
tan-solubilizing ingredients, such as methanol, 
isobutvr sodium naphthenate. 
regencrated either by 


potassium 


These 


ite, or 
solutions can be 


thermal decomposition of the weak mercaptides 
oxidation of the mercaptans to 
disulphides by air-blowing 


formed or by 


SOLEXOL process uses propane to fractionate vegetable oils. 


Is Liquid-Liquid Extraction Used Commercially? 


The affinity of liquid sulphur dioxide for 
aromatics has led to its widespread use in extract 
ing aromatics from the suntiiale and naphthenic 
hydrocarbons in petroleum fractions. Known 
as the Edeleanu process, this process has been 
used for more than forty years for refining various 
products. Since aromatics have poor burning 
characteristics, chief use of SO, extraction in 
the early days was to improve the quality of 
kerosene for lamps and stoves. Today it is used 
also for refining naphtha, light lubricating oils 
and diesel fuels, and is even being used to 
upgrade distillate stocks for catalytic cracking 

The process uses liquid SO, at a temperature 
of about 20 deg. F. to produce an oil virtually 
free of aromatics. The extract, or aromatic 
fraction, still contains about 25 percent of non- 
aromatics. Separation of the latter by distilla- 
tion would be no more successful than distil- 
lation of the original oil. However, if the SO 
aromatic solution is itself treated with a high 
boiling kerosene, the non-aromatics are displaced 
The resulting extract. after removal of SO. hn 
stripping. can then be separated into aromatic 
and paraffin fractions bv distillation. The high 
boiling kerosene and SO. are recvcled 

Liquid-liquid extraction plays an important 
role in the refining of lubricating oils by remo 
ing gum-forming, unstabk 
viscosity index, 
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Use of 
reflux 


Propane 
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process 


various solvents are in wide use. Among these 
solvents are furfural, phenol, nitrobenzene and 
Chlorex (dichlorodiethyl ether). As in the 
removal of mercaptans from gasoline, mixed 
solvent systems are sometimes used, such as SO, 
plus benzene. 

In general, the selectivity of these separations 
can be increased with the use of reflux, directly 
or induced. In the case of extraction with 

henol, for example, induced reflux is obtained 
y the simple expedient of injecting water into 
the extract system and thereby throwing some 
of the extracted hydrocarbons out of solution. 

The Duo-Sol process, on the other hand, uses 
a counterflow of propane against the extraction 
solvent, a blend of cresol and phenol known as 
Selecto. The oil is fed to an intermediate 
stage of a battery of mixer-settlers, where the 
desired fraction goes into the propane phase. 
The Selecto flows countercurrent to the oil-pro- 
pane phase, with the result that both deasphalt- 
ing and solvent refining are accomplished at the 
same time, 

Propane differs from the other solvents used 
in lube oil refining in that it is a solvent for 
the desired paraffinic constituents and an anti- 
solvent for the undesirable asphaltic substances, 
particularly so as the temperature is increased. 
Consequently it is possible with volume ratios 
if propane to oil of about 10 to 1 and at 
temperatures of 150 to 170 deg. F. to obtain 
elective asphalt elimination in a countercurrent 
)peration. 

In view of the extreme interest today in the 
recovery of aromatics from catalytically reformed 
naphthas, it is not surprising to find a process 
using liquid-liquid extraction competing for 
favor with others using extractive distillation or 
adsorption. The extraction process which has 
received the most attention commercially is the 
Udex process, in which aqueous diethylene 
glycol is used as the solvent for the aromatics 
benzene, toluene, xylene). 

Feedstock enters a multi-tray, multi-feed 
extractor in which the glycol flows countercur- 
rent to the feed. Water mixed with the glycol 
controls its solubility characteristics; it reduces 
solvency but allows good selectivitv. Solubility 
reduction, of course, calls for a higher solvent- 
feed ratio. A reflux stream of aromatics entering 
near the bottom of the extractor forces any paraf- 
finic carryover out of the glycol phase. 


ANIMAL AND VEGETABLE OILS 


The use of liquid-liquid extraction for the 
separation of animal and vegetable fats and oils 
into various fractions is another recent develop- 
ment. These materials may contain vitamins, 
sterols, proteins and other minor constituents, 
in addition to fats and oils of many different 
molecular weights and degrees of unsaturation. 
It is somewhat surprising, therefore, to find that 
good separations may be achieved with compara- 
tive ease. 

The Solexol process, which uses liquid pro- 


process pane as the solvent, is based on experience 


Cuemicat Encrveertnc—June 1952 


gained in the propane deasphalting of lubricating 
oils. The system must, of course, operate under 
pressure, because the normal boiling point of pro- 
pane is —42 deg. F., and at room temperature its 


vapor pressure is about 135 psi. It is also neces- 
sary to stay below the critical temperature of 
about 212 deg. F. in order for the propane to re- 
main a liquid. The versatility of this process 
results from the fact that above a critical solution 
temperature the solubility of a given fat in pro- 
»ane decreases as the temperature is increased. 
Below this temperature the two are miscible. 
Thus, advantage can be taken of the different 
critical solution temperatures which are charac- 
teristic of individual compounds. 


The most general application to date is for Decolor- 


decolorizing purposes. One recent installation 
decolorizes 200,000 Ib. of tallow og day and 
obtains a 98 percent recovery with a propane 
to fat ratio of 17 to 1 by yolume. The propane 
phase is continuous and discharges with the 
product dissolved in it from the top of the 
extractor. Propane is recovered by evaporation 
and stripping for return to the process. In 
another shat menhaden oil is separated by pro- 
pane extraction into three major fractions and a 
residue at a rate of 95,000 Ib. per day. 

In the case of fish oils, such as cod, halibut, 
sardine, menhaden, etc., the vitamin concen- 
trate is a primary objective. It may also be 
desirable to recover as one fraction a premium 
raw material for paint manufacture—the fraction 
containing the highly unsaturated molecules. 
The more saturated fractions may be hydro- 
genated and further processed for edible fat 
manufacture. 

Furfural is also used as an extraction solvent 
for the recovery of drying oils and vitamin con- 
centrates. Since furfural has an affinity both for 
color bodies and unsaturated glycerides, these 
materials are both picked up in the extract 
laver. In keeping with this distinction from 
propane as a solvent is the observation that the 
addition of naphtha, which, like propane, is also 
paraffinic, aids in the sharpness of the separa- 
tion. 

Furfural must be protected against oxidation, 
and it is much more expensive than propane. 
Losses can be minimized, however, and the fur- 
fural operation does not require pressure equip- 
ment. In addition, the solvent-oil ratios used 
with furfural are considerably less than with 
propane. 

Wood rosin (90 percent abietic acid), almost 
all of which is obtained by naphtha extraction of 
pine-tree stumps, is improved in quality by sub- 
sequent countercurrent solvent extraction of the 
naphtha solution. Furfural has been generallv 
used as the solvent for this extraction since 1927 
This process makes possible the manufacture of 
products such as water-white ester gum. 

In the sulphate pulp process, water-insoluble 
tall oil is recovered from the discarded cooking 
liquors. This oil is a complex mixture of rosin 
and fattv acids. Although cheap, it has not 
been refined on a major industrial scale into 
its important constituents. Because of its lucra- 
tive possibilities, however, the refining of tall 
oil is of more than academic interest. Extrac- 
tion with propane produces cuts differing in un- 

saturation and fatty acid content, but evidently 
considerable research and development still is 
required to develop a paying process which 
produces valuable specific products. 
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Extraction plays an important part in the 
recovery of byproducts from the destructive dis- 
tillation of coal. Such operations are usually of 
a simple contacting-settling type, such as the 
removal of acidic materials with alkaline agents 
or removal of basic materials with acidic agents. 
Phenolic compounds and amines are examples. 
Improvement in yield and reduction in chemical 
consumption result from the recovery of pheno- 
lic compounds by methanol or methapalienies 
extraction of the tar mixture. 

The industry is greatly concerned with the 
disposal of phenolic wastes, particularly those 
from the ammonia stills. Solvent extraction 
processes in which benzene is commonly used 
result in a 95 to 98 percent removal of phenol 
ind render the wastes suitable for discharge into 
most public waters. Both mixer-settlers and 
columns are used 


ANTIBIOTICS 


The pharmaceutical industry depends upon 
extraction techniques for the recovery and puri- 
fication of antibiotics. Penicillin is extracted 
from an acidified, filtered fermentation liquor in 
which its original concentration is less than 0.02 
Ib. per cu. ft. Amyl acetate is the solvent. De- 
terioration losses are cut by rapid processing. 

Podbielniak centrifugal extractors have been 
widely applied for this operation. Further 
purification and concentration are brought about 
by extraction into a neutral buffer solution, acidi- 
fication and re-extracting into amyl acetate, and 
finally re-extracting with a neutral buffer solution 
which is evaporated by freeze-drying. 

Bacitracin is extracted from filtered fermenta- 


How To Select Equipment for Extraction 


Need for 
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All liquid-liquid extraction processes must 
include the ivaten sequence of steps: (1) 
Production of an intimate contact of feed 
mixture with solvent; (2) separation into two 
liquid phases; (3) recovery of solute from extract 
phase and recovery of solvent from both phases. 

A single equilibrium contacting of feed mix- 
ture with solvent is spoken of as a theoretical 
stage. Commercial extractions usually require 
only a few theoretical stages, a requirement that 
can be satisfied by many different types of equip- 
ment 

The intimate contacting of the two liquid 
phases is brought about by various devices which 
produce localized turbulence. This turbulence 
produces a dispersion of one phase in the other 
ind provides a large surface area for mass transfer 
it the phase boundary. It also aids mass transfer 
to the phase boundary because of movement 
within each phase relative to this surface. 

Best results are obtained when production 
of new surface is continuous. The drops of 
dispersed liquid should be collected and redis- 
persed for most efficient extraction. In support 
f this principle, it has been shown that a large 
portion of the total mass transfer occurs at the 
point of drop formation 

Frequently a compromise in the degree of 
mixing is necessary to permit separation of the 
phases. Separations are usually accomplished bv 


tion liquor with butanol, also using centrifugal 
extractors. No re-extraction is necessary, how- 
ever, the final powder being obtained by evap 
oration of butanol from the solution afte: 
water dilution, followed by vacuum drying. 

In the manufacture of cellulose acetate, the 
recovery of acetic acid is most economically car- 
ried out by countercurrent extraction with an 
organic solvent, such as ethyl acetate or isopropy] 
ether. 

The Raschig process for phenol manufacture 
is dependent on recovery of unreacted materials 
and the cycling of HC1 within the process in 
order to be competitive with other phenol 
processes. Several of the recovery steps involve 
extraction, such as the removal of phenol from 
water and from aqueous hydrochloric acid in 
column extractors with a benzene counterflow 

Somewhat unusual among extraction processes 
is one which involves no organic chemicals. A 
recently developed process for purifying caustic 
soda of the last traces of salt does this job by 
extraction with ammonia. At least four extrac 
tion units have been built, each having a capacity 
of over 100 tons per day. 

Caustic of 50 percent concentration flows 
countercurrent to ammonia of 70 to 95 percent 
concentration; the system is under pressure to 
keep the ammonia liquefied. The salt con 
centration is reduced to 0.08 percent. As the 
ammonia concentration is increased it also 
extracts water to raise further the concentration 
of NaOH in the purified caustic. About 5 
percent of the NaOH is also extracted. The 
ammonia is recovered by distillation and scrub 
bing. 


Operations 


gravity settling. For more difficult cases, coa! 
escence may be promoted by special fine pac! 
ings or by use of centrifugal force. 

From these remarks it is evident that surfacc 
and interfacial tensions, viscosities and relative 
densities of the phases are very important ae - 
erties of any extraction system and will probably 
govern to a great extent the type of equipment 
used. The presence of emulsifying agents and 
solids has an even greater effect on the choice 
of equipment. 

It is generally found, therefore, that the 
choice of extraction equipment is governed by 
the properties of the particular system and the 
necessity of maintaining efficient and reliable 
operation. For example, materials that are easily 
emulsified, have small density differences, con 
tain solids, or are corrosive present special prob 
lems which require specialized equipment. 

Table I presents a concise summary of the per 
formance characteristics of commercial equip 
ment used for liquid-liquid extraction. Capaci 
ties and extraction efficiencies, expressed as 
height equivalent to a_ theoretical stage 
(H.E.T.S.) or number of stages, are average 
figures based on data from actual commercial 
operations or on information obtained from 
equipment manufacturers 

It should be recognized that extraction equip 
ment is not run close enough to flooding con- 
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Table |—Performance of Commercial Extraction Equipment 


Combined HETS. 
Cu. Ft. (Sq. Ft.) Fe. 


Plate Spacing Plate Efficiency 
Approx. 1 stage/unit 
10-20 — 


Typical Applications 


75-100% Duo-Sol lube oil ess 
-— NaCl from Na using 


Phenol recovery 
Furfural lube oil process 


Low: 3-5 steges/unit 
High: 8-20 stages unit 


3,800 gal. hr. 


ditions for operating variations to cause trouble. 
Flooding is considered to occur when there is 
appreciable carry-over of feed in extract or sol- 
vent in raffinate. In general the flooding point 
may be as much as 50 to 100 percent above the 
operating figures given. 

Capacity can ordinarily be expressed reason 
ably well as the sum of the feed and solvent 
streams and is expressed in that fashion here. 
Surface tension properties, tendency to emulsify, 
difference in densities, degree of dispersion, etc., 
all can affect the capacity of extraction equip- 
ment considerably. 

The measure of extraction efficiency is a func- 
tion of the properties of both the system and 
the flow rates of the liquids through the system. 
For any given system this can be measured in 
terms of the change of concentration. 

Consider a section of a continuous countercur- 
rent tower with solvent passing upward and 
feed moving down (see diagram). 

Assume that the composition of the feed 
stream (or raffinate) F, leaving the section is 
the result of an equilibrium contact with a 
solvent stream. Knowing the equilibrium data 
for the system, we can evaluate the composition 
uf this solvent stream (extract). This composi- 
tion is not that of the entering solvent stream 
S,, because if it were there would be no driving 
force for transfer of material, hence no extrac- 
tion. Actually this composition corresponds to 
some composition of the solvent stream S, fur 
ther up the column. 


Approx. 3 stages/unit 


Penicillin extraction 


Lhis section then is accomplishing the mixing 
of S, and F, to produce an extract S, and raffinate 
F,. This operation is a single stage, and the 
height of column needed is the height equivalent 
to a theoretical stage. 

A graphical method of determining the num- 
ber of stages needed for extraction using immis 
cible solvents is shown in the stepwise diagram 
Starting at the point of entry of pure solvent, 
the amount of material transferred in the first 
stage is expressed by the composition changc 
(x, —x,), whereas the driving force for transfer 
would vary from (x, — Xeq) to (x, ‘This 
is identical to (x, — 0) to (x, — x,) if the main 
resistance to transfer is in the raffinate phase. 

Considering that the height of a theoretical 
stage will be directly ——— to the amount 
of material transferred and inversely proportional 
to the driving force, it is quite evident that each 
theoretical stage does not represent the same 
height ot column. Hence it is difficult to assign 
an efficiency value to a column even when using 
the same system, if the range of concentrations 
is different. 

If, however, we consider only a differential 
change in concentration, we can define the 
number of transfer units N by integration of 


The height of a transfer unit then becomes 


_ Column height 


"U 
H.T.U. = 
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EFFICIENCIES are measured in terms of composition changes 
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MIXERSETTLER system may run batchwise or continuously. 
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Mixer-settler 
Spray column 50-250 INH, bites 
Pertorated-plate 10-200 1-20 6-24 in. 30% for 4-8 in. 
column Plate spacing wee 
Koch column 10-200 2-7 16 in. 20-75% Gasoline desulphurization eit fe 
Baffle column 60-105 46 4-6 in. 5-10" Acetic acid recovery 
Bubble-cap — 8-20 12 in. 5-10% 
column 
York-Scheibel 50-100 1-2 1-2 ft. per 80-100+°% Pharmaceuticals and NE ited 
eslumn mixer unit organic chemicals 
Podbielniak To 20,000 gal., hr. Antibiotics 
1,000-5,000 gal. br. 
Theo- 
retical 
Stepwise 
Basis for method Rice 
capocity 
date 
Basis for | 
efficiency 
dota 
Ditferen- 
tial 
method | 
dx 
— 
Settier 
i 
5 


WETS. 
vs. 


Mixer 
design 


Settler 
design 


Note that an equilibrium curve parallel to 
the operating line would produce constant values 
tor H.E.T.S., and in this special case the same 
values would be obtained by both the stagewise 
and differential methods. 

Also the actual amount of solute that must 
be transferred for a given change in concentra- 
tion is proportional to the liquid rates. If the 
rate of transfer remains constant for changing 
rates, the H.E.T.S. and H.T.U. become directly 
proportional. However, higher liquid rates 
result in higher mass transfer rates, so that this 
direct proportionality is not at all true. Actually 
im many cases the increase in mass transfer rate 
just about compensates for the increase in liquid 
rate 

Extraction efficiencies reported in the litera- 
ture for various types ot equipment have been 
determined using a variety of systems and flow 
rates. Reasonable averages of these widely dis- 
persed values are given to present a general idea 

f efficiency. Because of the nature of these 
ilues it makes little difference whether they are 


labeled H.E.T.S. or H.T.U. 
\IIXER-SETTLERS 


Extraction may be carried out simply by mix- 
ig solvent and feed and then separating the 
extract and raffinate phases. This operation can 
be repeated with fresh solvent, or multiple stages 
may be set up to give a stepwise countercurrent 
xtraction. By using continuous flow in and out 
of units, continuous countercurrent extraction 1s 
ichieved 
Illustrated here is a typical three-stage mul- 
tiple-contact extraction system. Such a system 
ontains three mixer-settler units; material mav 
be handled in batches from one unit to another 
r it may flow continuously into and out of each 
mixer is usually a baffled tank with a tur 
or propeller agitator. Jet mixers, injectors, 
ifice mixers, nozzles and pumps are also used 
Thev are less satisfactory in many cases because 
ntact time is insufficient to permit a reasonable 
yproach to equilibrium. Mixing time can be 
f dispersion is good, probably in many 
ess than 1 min 


hort 


The or 


signed to minimize 


settler is usually a tank 
turbulence caused by the 


separator 


ntering or exit liquids. For mixtures having 
high degree of dispersion or tendency to 
mulsifvy, and for phases having small density 


fferences, liquid-liquid separating centrifugals 
often used. These machines are usually of 
ve disk or cream-separator type. For separa- 


tions of intermediate difficulty beds of glass 
fiber, screens, packing, etc., are used between 
the mixer and settler to promote coalescence. 


For separation in a settling tank the petroleum 
industry to 1 hr. for many processes. 
Shorter should be possible by proper 
design—baffling to insure laminar flow in the 
continuous case and providing for a maximum 
f interface 

Mixer-settlers are easily designed because thev 
are discrete stages and consist of standard equip- 
ment. Thev will handle almost any extraction 
problem, including those of emulsification, pres 
sure or elevated temperature. Their chief dis- 


uses 4 


times 


advantage lies in the fact that less than one stage 
per mixer-settler unit is obtained. For a large 
number of stages, say 5 to 10, investment costs 
are high and floor space requirements are exces 
sive. 

Stage efficiency (approach to equilibrium in 
each mixer-settler unit) will run from 75 to 100 
percent. The fact that efficiencies are less than 
100 percent is probably due more to incomplete 
separation of phases rather than insufficient 
contacting, particularly in tank mixers. Deter- 
mination of proper settling time, therefore, is 
the biggest design problem. 

Commercial installations of mixer-settlers are 
very common. Scores of processes make use 
of a single-stage exicaction or washing operation 
using this type of equipment. Miultiple-stage 
installations are most common in the petroleum 
industry in such processes as the Duo-Sol lubc 
oil process. 


SPRAY COLUMNS 


A spray column is a vertical cylinder through 
which one liquid flows as the continuous phase, 
with the second liquid dispersed in the first. 
Directions of flow, of course, depend on the 
relative densities of the liquids. ‘There is con 
siderable evidence that a large percentage of the 
extraction (as much as 40 to 50 percent in many 
cases) takes place at the point of dispersion 
This means that the tower itself is comparativeh 
ineffective, and that redispersion would be much 
more helpful than increasing the column height 

Low efficiencies may result from coalescence 
of the droplets or recirculation in the tower, 
which reduces the true countercurrent action 
This latter effect can be reduced by using small 
diameter towers in parallel. To prevent flooding. 
carry-over of one phase in the other, and coal 
escence of the droplets, towers with enlarged 
ends mav be used. ‘This prevents constriction 
to flow at the points of dispersion 

Spray columns are the simplest type of extrac- 
tion equipment in construction and operation 
Thev boast low cost, high capacity and ease of 
cleaning. However, they have the distinct dis- 
advantage of having a higher H.F.T.S. than 
other types of extraction columns 
PACKED COLUMNS 

Packing is frequently used to promote the 
contacting of the liquids flowing countercur 
rently through a column. Such columns are 
usually packed with standard materials, such as 
Raschig rings or Berl saddles. Other materials 
often used include coke, Carborundum and 
wood grids. Different standard packings appear 
to give only slight variations in H.E.T'S. 

The packing is often separated into several 
sections to allow the liquids to redistribute and 
to make the column easier to pack and unpack 
Packed columns have specially designed liquid 
distributors and settling or separating sections 
at the top and bottom. In the design of most 
columns the rule that the ratio of « 
diameter to packing diameter be not less than § 
to 1 is followed. 

Packed columns approach the snrav column 
in simplicity. They can be made to handh 

ilmost any corrosion problem at reasonabl 
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cost. Solids will tend to deposit in the packing 
and cleaning is difficult. The height per stage is 
high and increases with size of column because 
ot increased channeling. 

In operation the interface between the two 
liquid phases is usually maintained in the open 
section at the top or bottom of the column. In 
rare cases the interface may be carried in the 
middle of the column. Packed towers are used 
extensively for extraction in many chemical and 
petroleum processes. 


PERFORATED OR SIEVE-PLATE COLUMNS 


This type of extractor uses the principle of 
redistributing the phase into 
« number of times by p,ssage through plates 
having a large number of small holes. ‘These 
perforations usually run Ys to @ in. in size. 

There are many modifications of this general 
idea, with columns having tray spacings varying 
from 6 in. to 2 ft. Some designs use small 
holes in vertical sections of the tray. This 
construction reduces plugging of the holes by 
solids. Screens, rather than perforated plates, 
have been used. In all designs “downcomers” 
are used to carry the continuous phase from 
plate to plate. 

In operation the dispersed phase collects under 
or above each plate until sufficient pressure is 
developed to cause the liquid to jet through 
the holes and form droplets that move to the 
next plate. 

The dispersed phase should fill less than half 
the space between plates, which condition 
requires the proper design of the plates. The 
degree of extraction is not significantly influ- 
enced bv hole size over a wide range of diam- 

ters, but the hole area determines the liquid 
capacity of the extractor. Operation of the 
column with the interface near the middle is 
common. 

The Koch Kaskade is an unusual variation of 
the perforated-plate column. It makes use of 
vertical perforated plates so arranged that the 


heavy liquid flowing down is dispersed several 
times in the stream of light hquid moving 
against it before dropping to the next plate 
Piate efficiencies as high as 75 percent have 
been experienced with this equipment. 


Perforated-plate columns have the advantages Pros and 
of giving good extraction efficiency and yet being cons 


fairly simple in construction, They do not have 
the same restrictions as to size which apply to 
packed and spray columns. Columns as large 
as 12 ft. in diameter have been built. They are, 
however, difficult to design properly and cannot 
be operated over as great a range of flow rates 
as other columns. There is little change in plate 
efficiency for plate spacings above 8 in.; but the 
P.E.T.S. continues to decrease as plate spacing 
is reduced below this value. 

Perforated-plate columns are used in numer- 
ous processes, such as the refining of lube oils 
with furfural and phenol and removal of mer- 
captans from gasoline. 


BAFFLE COLUMNS 


This type of extractor consists of a tower fitted 
with horizontal baffles over which the dispersed 
liquid phase flows, = considerable surface 
to the continuous phase. ‘The baffles are so 
arranged that liquid flows across the baffle and 
then cascades to the one below. There are two 
general types in use—disk-and-doughnut and 
side-to-side or center-to-side baffle trays. 

Disk-and-doughnut baffles consist of alternate 
annular rings and centrally supported disks 
which in most cases overlap somewhat. This 
construction permits the use of rotat'ng scrapers 
to remove solids from the trays. The side-to 
side and center-to-side baffle arrangements mike 
use of segmented or slotted circular plates. Plate 
spacing is usually + to 6 in 

These columns are of simple construction with 
no small holes to clog un or be enlarged bn 
corrosion. In the case of the disk-and-dough 
nut type it is possible to clean out deposited 
solids reasonably well, but the other baffle types 
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EXTRACTION COLUMNS: disk-and-doughnut, left; side-to-side, center; York-Scheibel, right. 
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are difficult to clean. Because of the smooth 
flow of liquid through the column it is possible 
to handle materials that emulsify easily and 
wich would be difficult to handle in extractors 
having better mixing. The chief disadvantage 
is, however, the very low efficiency, 0.05 to 0.1 
theoretical stages per baffle. 

These extractors find use in acetic acid 
recovery and similar applications where there 
may be emulsification or solids deposition. 


PULSATING EXTRACTORS 


Since the main objective of any of the pre- 
viously mentioned extraction devices is to obtain 
intimate contact between two liquid phases, 
particularly in countercurrent flow, it should 
be profitable to work on the basic problem of 
internal turbulence. 

Pulsating columns achieve internal turbulence 
by the simple expedient of having a reciprocating 
motion imparted simultaneously to both liquid 
phases. Experimental packed columns operating 
with 30 to 80 pulsations per min. at an ampli- 
tude of $ in. have demonstrated their equality 
to ordinary columns three to five times as high 
There is evidence, however, that emulsification 
problems will limit the effective use of this type 
of extraction device. 


YORK-SCHEIBEL COLUMN 


Basically the York-Scheibel column is a series 
of mixer-settler units stacked vertically so that 
they function as a continuous countercurrent 
unit. The unit takes the form of a column in 
which there are mixing sections separated by 
packed separating sections. Agitation is accom- 
plished by paddle agitators driven from a 
common vertical shaft. The packed sections 
we packed with wire mesh; they act primarily 
to coalesce and separate phases but also accom- 
plish some extraction because of the counter- 
current movement of liquids through the mesh 
This explains why a mixer-settler section can 
be equivalent to more than one theoretical stage 


im some cases. 

In commercial size columns it is possible to 
build a mixer-settler unit that is from 1 to 
2 ft. high. Since the efficiency of a unit is 80 


percent to better than 100 percent, a York- 
Scheibel column would have an H.E.TS. in 
the range of 1 to 2 ft. This means that a large 
number of stages can be incorporated in a rea- 
sonable height of column 


PODBIELNIAK EXTRACTOR 


Basically this machine consists of a long 
perforated ribbon coiled into a spiral which, 
with a casing, forms an extended narrow rec- 
tangular passage for liquids for the entire length 
# the spiral. The assembly rotates at 2,000 to 
7,000 rpm., developing a centrifugal force of 
several thousand times gravity. 

lhe light liquid is fed through the shaft to 
the outside of the spiral; the heavy liquid is 
fed in the same way to the center of the spiral. 
Pressures of 50 to 200 psi. at the inlets are 
required to overcome the back-pressure devel 
oped by the centrifugal force. Both extract and 
rafinate also flow out through passages in the 
shaft 


Because of centrifugal force, the heavy liquid 
will move outward along the outside face of 
the spiral passage, while the light liquid is forced 
to flow countercurrent to it along the inside 
face. Liquids will also jet through the perfora 
tions to spray into the opposite phase in the 
adjacent passage. 

With the rapid movement of the liquids 
through the narrow passage very high shear is 
produced at the interface of the liquids, as well 
as in the main body of each phase. This effect, 
along with the spraying of the liquids, results 
in very high rates of mass transfer between 
phases. ‘The centrifugal force acts to separate 
the phases continually so that true counter 
current action is obtained. 

The Podbielniak extractor is particularly well 
adapted to handle materials that emulsify, ma 
terials of extremely small density difference, 
solids in either phase, and materials which are 
unstable under extraction conditions. 

Maintenance costs are said to be low, usually 
lower than the pumps feeding the units. The 
mechanical shaft seals are quite reliable, and 
when necessary they can be replaced in 15 min 
Units designed to handle dirty liquids or sus 
pended solids can be flushed in less than 4 hr 
through special cleanout devices. 

The commercial machines all use a 27-in 
rotor, which allows the construction of a com 
pact unit. In certain applications this extractor 
would be equal in capacity to a tower 8 ft 
in diameter. 

Two different models are available—a low. 
stage (3 to 5) and a high-stage (8 to 20). The 
low-stage model has a capacity range to 20,000 
gal. per hr., the other to 5,000 gal. per hr. The 
actual time of passage through the machine ts 
a matter of a few seconds. 

The first and largest applications have been 
in the pharmaceutical industry, largely because 
of the low holdup and versatility. Installations 
are now being made in the organic chemicals 
and petroleum industries. 


LUWESTA EXTRACTOR 


This machine is fundamentally a cream 
separator type of centrifugal in which is incor 
porated a spray-disk mixing device. Three stages 
of mixing and separating are built into a single 
bow! 21 in. in diameter with an over-all height 
of 55 in. 

One feature of the Luwesta extractor is it» 
ability to handle a feed containing solids 
The solids collect at the periphery of the bow! 
and can be removed by disassembly of the 
extractor. The cleaning operation requires about 
1 hr. In a typical installation operating on th 
recovery of acetic acid from the manufacture 
of cellulose by extraction with ethyl acetate 
the extractor required cleaning only once every 
48 hr. 

Because of its low holdup relative to capacity 
and its ability to handle emulsions, it is well 
suited to solvent extraction of penicillin and 
other antibiotics from their cultures. 

This machine has a capacity of 1,300 gal 
per hr. maximum at 3,800 rpm. It has a bow! 
volume of 18.5 gal. and a sludge space of 


5 gal. 
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PODBIFLNIAK extractor uses a perforated spiral ribbon. 


How to Select a Suitable Extraction Solvent 


Types of 
systems 


Triangular 
diagrams 


Single-stage machines are also made under 
the trade name Centri-Westa. These can be 
connected to give any type of multiple-stage 
continuous extriction system desired, cocurrent 


There are only a few types of liquid systems 
actually used in liquid-liquid extraction proc- 
esses. Three general types are worthy of consid 
eration here: (1) A solute distributed between 
two essentially immiscible solvents; (2) a ternary 
system with one partially immiscible pair, the 
other pairs completely miscible; (3) a ternary 
system with two partially immiscible pairs and 
one pair completely miscible. 

In cases where mixed solvents are used it may 
not be possible to simplify the analysis to that 
of a ternary system. Such a system may be 
difficult to analyze and usually requires a rather 
thorough investigation to indicate whether it is 
a useful system for a contemplated extraction. 
Discussion of such special cases is outside the 
scope of this report. 

Extraction systems are loosely classified as the 
first type even when the solvents are miscible 
in each other up to a maximum of several per 
cent. From the standpoint of rough design 
calculations and appraisal of the system they 
may be considered immiscible. However, for 
solvent recovery this miscibility will be an im- 
portant consideration. 

In a favorable system a high distribution coefh 
cient for the solute exists between the extract 
phase and the raffinate phase. 

rhe second and third types of extraction sys- 
tems are best shown by use of triangular dia- 
grams, which show the phase relations of the 
three Components. Solubility curves on these 
diagrams indicate points at which a change in 
over-all composition produces a change in the 
number of liquid phases. Hence, a mixture in 
the two-phase region splits into phases repre- 
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LUWESTA extractor combines three stages in one machine. 


or countercurrent. The largest one .r-y at 
3,700 rpm. with a capacity of 500 to 2,000 gal. 


per hr. The bow! volume is 17.2 gal. and the 
sludge space 5.6 gal. 


sented in composition by the ends of a tie line 
through the over-all composition point. 

It must be remembered, when working with 
such systems, that the solubility curves vary 
greatly with temperature. 

Since the solvent is always recovered, the 
analysis of an extraction system is best made by 
considering the solutions after solvent removal 
(solvent-free basis). On a three-coordinate dia 
gram this is easily managed by carrying the 
composition of each layer on the diagram back 
along a line running from the solvent apex 
through the composition point to the base 
opposite the solvent apex. ‘This then represents 
the enrichment (extract) and depletion (raff- 
nate) obtained. 

Let us now consider a system with one 
partially immiscible pair and see what is re- 
quired of it to make a good extraction system. 
In the diagrams, C is the solute, and it will be 
assumed that the solution to be extracted is a 
mixture of A and C, represented by F. 

The questions now are whether B is a good 
solvent and whether this is a practical extrac 
tion system. Two things must be considered— 
the maximum possible enrichment of solute in 
the extract and the number of stages required 
to effect the extraction. 

The maximum enrichment of solute C can 
be obtained by drawing a tangent to the solubil- 
ity curve from the solvent apex B. The point 
of tangency is the point of highest ratio a Cc 
to A on the solubility curve. This ratio may 
not be reached easily in a practical process, but 
it does represent the maximum enrichment 
obtainable using this extraction system. It 
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should be easy to see that a curve of the type 
shown in (a) is much to be preferred to that 
shown in (c). 

rhe other consideration involves the slope of 
the tie lines. Although most analyses are made 
on the basis of countercurrent extraction, these 
systems can be judged qualitatively by consider- 
ing only a single contact and separation stage. 
Here we find in general that the larger the 
ingle between the tie lines and a line drawn 
from the solvent apex through the two-phase 
region, the greater is the separation of extract 
and raffinate 

his is illustrated by a consideration of the 
over-all composition M (feed plus solvent) in 
(a), (b) and (d). The solvent-free extract 
ind raffinate are shown by the points E and R 
extended to the side of the triangle AC. In (d) 
we have the extreme case in which the tie lines 
have such an unfavorable slope that B is a 
better solvent for A than C. 

\ system consisting of two partially im- 
miscible pairs is shown in (e) and (f). In such 
1 system B is the solvent for either A or C, de- 
pending on the slopes of the tie lines. All 
enrichments of A or C are theoretically possible 
in this system. 

The system in (e) gives reasonable enrich- 
ment of A per stage. In (f) the angle between 
the tie lines and a line drawn from the solvent 
apex through the two-phase region is very small, 
and it is a much less satisfactory system. 

Other types of systems can be analyzed quali- 
tatively using similar methods. There exist, 
however, many unusual liquid systems whose 
imalyses require a more exact and quantitative 
approach. It should be fully understood that 
countercurrent flow, ratio of feed to solvent, use 
of reflux, all have a great influence on the exact 
wav a liquid-liquid extraction will function. 
Hence, the final analvsis must be made bv cal 


analysis of ternary liquid systems. 


culating the number of theoretical stages need&d 
for a particular process. Such methods are dem- 
onstrated in detail by Perry* and Treybal.* 

In choosing an extraction solvent a number 
of factors in addition to selectivity must be 
considered. High recovery of solvents is neces- 
sary for economical operation of an extraction 
process. Cost of solvent is important in terms 
of makeup for losses as well as first cost. Ease 
of separation requires reasonable viscosity, rea- 
sonable density difference of phases, and an 
interfacial tension sufficiently high to discourage 
emulsion formation. Other considerations in- 
clude such factors as toxicity, flammability, vapor 
pressure and corrosiveness. 


GETTING THE SOLUBILITY DATA 

It is a fortunate circumstance when the data 
for a desired specific ternary liquid system hap- 
pen to be in the published literature. This is 
quite understandable when we consider the 
number of possible systems, and it seems even 
more reasonable when we remember that such 
systems may be used over a considerable tem- 
perature range as well. Because it is very prob- 
able that a proposed extraction will require an 
experimentally determined phase diagram, here 
is a brief description of the usual method of 
determining such a diagram in the laboratory. 

Two things must be determined—the solubil- 
ity curve and the tie lines relating the points on 
the solubility curve. The usual procedure is to 
obtain this information from two separate sets of 
experiments. 

Solubility determination by the cloud point 
method involves making up known mixtures of 
two components and titrating at constant tem- 
perature with the third component until a 
cloudy solution is obtained. This cloud point 
indicates the formation of a second liquid 
phase. By the proper choice of starting mixtures 
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and titrating components complete solubility 
curves can be defined. 

It is also possible to determine easily measured 
properties of these solutions, which lie on the 
solubility curve, such as density, refractive index, 
or chemical analysis for one component. The 
value of such a property is usually unique for 
each point on the solubility curve. In cases 
where there are two points having the same 
value it is usually possible to tell which is the 
correct one. 

The determination 


of the tie lines then 


Extraction Vs. Other Chemical Engineering Separation Methods 


How does liquid-liquid extraction compare 
with other methods of separation used by the 
chemical engineer? Table II shows where the 
various unit operations which involve phase 
changes or transfers between phases can or are 
being used, with appropriate examples. 

Frequently the choice of extraction as the 
desired separation method is so obvious that one 
hardly thinks of it as an extraction; for example, 
simple batch washing to remove small amounts 
of impurities. In other cases the answer is not 
at all simple. 

A difficult selection to make is from among 
the operations of simple fractional distillation 
or stripping, extractive or azeotropic distilla- 
tion, or liquid-liquid extraction. The following 
discussion considers these three cases: 

1. Simple fractional distillation and stripping 
depend upon a difference in volatility between 
the desired fractions. If this difference is great, 
then the distillation process becomes casy, and 
it is the obvious choice. Furthermore, distilla- 
tion lends itself to the possibility of removing 


Table !|—Where Various Non-Mechanical Separation Methods Are Used 


consists of making up mixtures that will split Locating 
into two equilibrium phases. These are analyzed tie lines 


for composition and located on the solubility 
curve. These two points are the ends of a par- 
ticular tie line. 

Usually the determination of a satisfactory 
diagram requires only one or two days of 
laboratory work. With pressurized, corrosive, 
or unstable systems the determination is more 
difficult. This preliminary work is necessary, 
however, before you can adequately engineer a 
commercial extraction process. 


reasonably pure side streams from a given 
column. One column thereby does the work of 
several, although supplementary stripping opera- 
tions may be used in some cases to purify the 
side-stream cuts. 

As the relative volatilities of the desired frac- 
tions more closely approach each other the dis- 
tillation column must have more plates and 
operate with an increasing reflux ratio. This is 
in the direction of higher investment and 
operating costs. A column with as many as 100 
or 120 plates is usually built in two sections; 
piping arrangements are complicated and reflux 
must be pumped between the sections. 

2. When the problem of separation by or- 
dinary distillation is too difficult, and in the 
case of azeotrope formation is impossible, in- 
troduction of a third component may selectively 
influence the volatilities and thereby, in effeet, 
increase their relative volatilities. If the third 


component is volatile and essentially goes over- 
head, the process is known as azeotropic distilla- 
tion. 


On the other hand if most of it is 


using ketones 
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Azeotropic 
distill- 
ation 


Liquid Solutions 
———~ Volatile Fraction Volatile Fraction Heat-Sensitive 
Method Single Two or More M Major Fractions Materials 
Crystallization Na,SO,- KCI from NaCl Quinine from 
10 H,O alkaloids 
Evaporation Sugar; NaCl = NaCl from NaOH Concentration of Flashing of propane —— Evaporated milk 
spent H,SO,, from propane-fat Sreeze drying, 
butanol from di- extract fruit juice con- 
butyl! phthalate centration 
Adsorption Antibiotics Decolorization ——- Drying of benzene, Recovery of aromatics Antibiotics 
of sugar gasoline, etc., with from hydrocarbons 
silica gel and 
alumina gel 


Thermal - Tail oil; separation —_——— 
diffusion of high-octane gaso- 
line components 
Ordinary Stabilization of Gasoline rerunning Heavy water Molecular distil- 
distillation gasoline; recovery lation, vitamins 
of organic solvents, 
stripping 
Axeotropic or Absolute alcohol Toluene from hydro- — — — 
extractive using trichlor- formate; butadiene 
distillation ethylene or ether recovery 
Liquid-liquid Phenol from = NaCl from NaOH Aniline from water Acetic acid from _— Lube oil refining Antibiotics and 
extraction water using using NH,; using nitrobenzene water vitamins 
rene chromate from 
vanadate salts 
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The authors of this report, shown above in their 
Comell laboratory (Von Berg, left, Wiegandt, right), 
modestly omitted reference from their manuscript to 
their own work on the pulsating extraction column 
mentioned on p. 196. 

They are working here with a 1j-in. column packed 
with j-in. Raschig rings, using the system, methyl 
isobutyl ketone-acetic acid-water. Pulsations of various 
frequencies and amplitudes are given the liquid by an 
automobile fuel pump. 

For control purposes, they run parallel tests without 
pulsation. Under typical non-pulsating conditions, 
H.E.T.S. is 7.8 in. With a pulse rate of 74 cycles 
per min. and a }-in. amplitude, H.F.T.S. is reduced 
to 1.6 in. 


chminated with the bottoms, it is called extrac 
tive distillation. 

Common examples include the recovery of 
absolute alcohol using benzene, trichloroethy- 
lene, or ether as azeotropic agents, and the 
recovery of toluene from hydroforming using 
furfural an extractive agent. Resorting to 
these methods of distillation entails much added 
expense. It is necessary to recover the third 
component by supplementary recovery opera- 
tions which may be more complex than the 
main separation step itself. 

3. Another alternative is liquid-liquid extrac 
tion. The separation problems are considered 
according to the classification in the table. 

Solutions of two or more dissolved solids—The 
requirement for volatilization immediately rules 
out the distillation methods, but extraction is 
feasible for a number of inorganic separations. 
Elimination of NaCl from 50 percent caustic 
solution is done commercially by NH, extraction 

Solutions of a single solid—The use of extrac 
tion here is entirely dependent on the possi 
bility of saving fuel. Phenol is ordinarily recov- 
ered from water by distillation and proper 
handling of the azeotropes. However, in very 
dilute concentrations distillation is uneconomi 


as 


cal. Extraction with benzene produces a more 
concentrated phenol solution for which the 
separation by distillation can be economically 
justified. 

The volatile fraction is a minor part of the 
liquid—Distillation in this case is the most com- 
mon and usually the best choice. Even with a 
high reflux ratio the heat load will not be ex- 
cessive. The addition of a third component 
would be considered only in the event that the 
composition reaches a pinch region, as with 
ethanol and water. 

In unusual cases an extraction might be the 
most economical. In the example given, extrac- 
tion with nitrobenzene is practical for the 
recovery of aniline (by the Bechamp reduction 
of nitrobenzene) which remains dissolved in 
water after primary separation. Here the aniline 
and nitrobenzene are not subsequently separated 
and nitrobenzene is highly insoluble in water. 

The residual fraction is a minor part of the 
liquid—Distillation of a large quantity of ma- 
terial either to discharge or recover a small 
amount of residue requires a large heat input. 
Whether or not the solvent recovery opera 
tion means a sufficient saving in energy re 
quirements to justify the recovery equipment 
requires independent analysis. In the case of 
dilute acetic acid solutions obtained from cellu- 
lose acetate precipitation following acetylation, 
there is little question that it would be desirable 
to avoid the removal of water by fractional dis- 
tillation. 

Close-boiling materials—It may be desired to 
separate a mixture of materials boiling so close 
together that distillation is not practical, or 
perhaps impossible. A mixture of this kind 
may be actually produced by a previous distilla 
tion step. In addition to extraction, azeotropic 
and extractive distillation should also be seriously 
considered in this case. 

The correct solvent in an extraction process 
will recognize differences in the kinds of mole- 
cules and permit separations of an entirely differ- 
ent character than ordinary distillation. The 
refining of lubricating oil is an outstanding 
example. Even today little is known about which 
specific molecules are present, but it is known 
that solvents can extract an undesirable frac- 
tion and leave a much improved product. 

Heat-sensitive substances—In some cases a 
product will be damaged if elevated temperature 
is applied. Many pharmaceuticals can be in- 
cluded for this reason, as well as for reasons of 
low vapor pressure. In some instances high 
vacuum will allow fractionation, for example, 
vitamin concentration by molecular distillation 
Extractions are carried out at temperatures which 
correspond to the best operating conditions, and 
for heat-sensitive substances a svstem is selected 
that permits mild conditions 
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MAX KRONSTEIN 


Coating thickness should be three 
times the profile depth to resist mois 
ture penetration. This is the con- 
clusion reached after measuring the 
profile of grit-blasted steel surfaces and 
determining the effect of various thick- 
nesses of organic coatings on mois- 
ture penetration. The electrographic 
printing method’ was used to detect 
moisture penetration and under-film 
spreading of moisture 


STUDY OF THE PROFILI 


The profile was studied by using a 
Brush Development Co. Model 
BL-103 surface analyzer. This instru 
ment explore s and automatically charts 
the surface profile. This is accom- 
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Fig. 1—Profile (facsimile) of a grit-blasted surface used in establishing the coating thickness-profile depth ratio. 


New Standard for Coating Thickness 


Coating thickness should be at least three times 
the profile depth—another addition to the still-limited but steadily- 


increasing fund of knowledge about intelligent application. 


plished by the use of a motor driven 
pickup arm, a calibrating amplifier and 
a direct inking oscillograph. 

The crystal in the pickup is attached 
to a diamond styhts wor in the ex 
treme tip of the pickup arm. As the 
pickup moves back and forth over the 
test surface through a 10-sec. cycle, the 
vertical motion of the stylus in its 
trace over the surface irregularities 
flexes or bends the crystal. Upon being 
bent, the crystal generates a voltage, 
the polarity of which depends upon 
the direction of the stylus movement 
This voltage is then amplified suf 
ficiently to actuate the pen motor 
located in the direct inking oscillo 
graph. The pen motor drives the ink 
ing pen over a moving paper chart 
according to the direction and magni- 
tude of movement of the pickup stylus 

In applying this instrument to the 
surface of a factory grit-blasted panel 
of transformer steel, charts correspond 
ing to those in Fig. 1 were obtained. 
Running the test in a direction of 90 


deg. to the first test (Chart 1) yielded 
the results shown in Chart II. For 
these tests, the instrument was run at 
a speed of 5 mm. per sec. To avoid 
considerable roughness of the grit 
blasted surfaces throwing the pen off 
the chart, the sensitivity of the instru- 
ment was modified by using an 
attenuator 

Since the surface preparation of the 
test panel by grit-blasting did not add 
inything to the steel surface, the peaks 
on these charts are not elevations above 
the initial surface but are remaining 
points of the old surface. The middle 
line on these charts is the average level 
produced by the grit blast 

Chart I shows that the peaks, in the 
case of the panel which was tested, are 
about 0.6 mil above the average level 
Ihe lower chart is in good agreement. 

Chart I further shows that there is 
considerable difference in the eleva- 
tion of the various peaks, and between 
the depth produced by the various 
grits. The profile range varies from 
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Before Saltfog Exposure 


THICKNESS: 
1.05 mils 


| thin precoat 
| regular coat 


THICKNESS 
4 mils 
| thin precoat 
2 regular coats 


PrOTAI 
THICKNESS 
6.65 mils 
1 thin precoat 
3 regular coats 


After 96 Hours 


After 418 Hours 


hig. 2—Improvement in resistance to moisture penetration with increasing thickness using coaltar paint. Other organic coating 
systems that are generally suitable for outdoor application on steel gave similar results. Electrographic printing was used. 


0.8 to 1.7 mil, with a distance be- 
tween the maximum peaks of about 
15 to 20 mils 

Chart II shows that the valleys of 
the profile are not as regular as Chart I 
indicates. It shows that there are deep 
valleys with smaller intermediate ones 
ilso. 

The profile analyzer has an attach- 
ment for giving a quick indication of 
iverage surface roughness. This con 
essentially of a rectifier circuit 
ind highly damped microammeter. 
his instrument does not give the true 
RMS value of complex surface rough 
ness, but rather indicates an average 
value of the surface condition. In other 
words, it does not give the actual pro 
file depth at any one point of the test 
area, but an average roughness. In the 
case of a highly irregular surface, such 


sists 
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as the grit-blasted panel under con- 
sideration, the RMS reading differs 
widely from the actual profile range. 
For the surface tested in Chart I, the 
RMS figure was 0.2 mil. Tested at 90 
deg., the RMS figure was 0.15 mil. 

In view of the considerable differ- 
ence between the average roughness of 
the surface under question and the 
total profile range as indicated on the 
charts, it seems well to consider 
whether for suitable corrosion protec- 
tion the coating film-thickness can be 
based on the average roughness or 
whether it must be based on the actual 
profile range. Further tests made on 
the grit-blasted panels have indicated 
that the latter is the case, and that un- 
satisfactorily protected peak positions 
quickly turn into centers of failure for 
the protective system. 


EVALUATION OF A COMPLETED 
COATING SYSTEM 


Freshly grit-blasted panels were dip- 
coated and air<iried for 48 hx. Where 
several coats were applied, 24 hr. was 
allowed between coats. The panels 
were then aged for 12 hr. at 50 deg. C., 
before being tested. 

The film-thickness of the finished 
coatings was determined with the 
Magne-Gage (American Instrument 
Co.). This instrument measures the 
distance between a calibrated magnet, 
which is placed on the coating surface, 
and the steel base underneath. Since 
the width of the magnet is greater than 
the distance between the peaks of the 
grit-blasted panel, it may be assumed 
that the instrument readings represent 
distance from or film-thickness over 
June 1952 
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the peak areas and that the film thick- 
ness of the paint in the profile valleys 
might not be measured by this instru- 
ment 

If the paint is anchored in the pro 
file, the underside of the paint film ap 
proaches a reverse picture of the tested 
profile. This again causes considerable 
variation in the thickness of the coat- 
ing films, with greater film-thickness in 
the valleys of the profile and thin spots 
on the peaks of the profile. It is evi- 
dent that too great a variation in these 
figures, especially in the case of too 
thin a film over the peaks, can causc 
failure on these points quickly. 


TESTING BY FLECTROGRAPHIC PRINTING 


Electrographic printing’ is a method 
whereby points and areas of moisture 
penetration through a film are accu- 
rately shown in permanent record 
form. It has been used with good 
success in the N. Y. U. Paint Research 
Laboratories in the evaluation and in- 
vestigation organic coating sys- 
tems. 

In the present application it is pos- 
sible to locate in the prints the position 
of the sand blast peaks under a too 
thin paint film application and to com- 
pare them with the peaks in the profile 
charts. In these tests prints were made 
before saltfog exposure of the coated 
panels as well as at stated times after 
exposure 

Fig. 2 shows electrographic prints 
made on three grit-blasted panels of 
transformer steel, coated in three dif- 
ferent film thicknesses. Here, prints 
were made before salt-fog exposure and 
it stated time intervals of exposure in 
the salt-fog cabinet. The film thick- 
ness of the thinnest coating was 1.05 
mil, measured by the Magne-Gage. 
The highest peaks of the profile are 
shown in the print before salt-fog ex- 
posure and are quite in agreement 
with the profile chart shown in Fig. 1. 
After 96 hr. salt-fog exposure, the print 
shows the location of the lower profile 
peaks which had a somewhat heavier 
paint film. The print made after 248 
hr. salt-fog exposure shows corrosion 
over the entire paint surface, with the 
peak point already turning into the 
progressed non-ionizable rust form," 
which prints white instead of blue as 
with the early form. 

The middie row of prints in the 
same figure shows the effect of apply- 
ing another coat of the same paint 
whereby the film-thickness was 4 mils 
measured by the Magne-Gage, or close 
to three times the deepest profile 
depth. Here, the prints do not show 
the peaks of the profile any more, even 

after 418 hr. salt-fog exposure. The 
print shows, however, some spreading 
of moisture from the test cross. 


ot 
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Nore: The sub-committee on surface 
preparation, National Association of 
Corrosion Engineers, has recently 
made the recommendation that the 
thickness of an organic film be at least 
three times the profile depth of the 
steel, the same relationship as is de- 
veloped in this article. This recom- 
mendation refers of course to well- 
developed profiles. In making this 
recommendation the sub-committee 
had the benefit of extensive experimen- 
tal work by the Dravo Corp., Pitts- 
burgh, under A. J. Liebman. 

See “Key to Savings in Paintin 
Costs” by Robert R. Pierce, p. 14 
of the May, 1952 issue of Chemical 
Engineering for reasons why minimum 
thickness of coatings should be 5 mils. 

Eprror. 


The-bottom row in Fig. 2 shows 
that a further increase in film-thickness 
to 6.5 mil or more than four times the 
deepest profile depth also gives a com- 
plete coverage of the peak areas. Here 
the heavier film has also retarded the 
spreading of moisture from the test 


CYCLONES 
(Continued from page 173) 


sharper than obtained by gravity sedi- 
mentation, but it can also be operated 
to give much less sharp separations. 

Sharp classification is not always de- 
sired. Although it has been shown 
that cyclones are classifiers rather than 
thickeners, they have been used as 
substitutes for thickeners where fines 
can be tolerated in the overflow. In 
fact, this was one of the original uses 
for which they were developed by the 
Dutch State Mines. When substitut- 
ing for a thickener, it is desirable to 
collect just as many of the solids as 
possible in the underflow. Under such 
conditions the cyclone woukd be oper- 
ated to be a poor classifier, throwing 
critical sizes as much as possible into 
the underflow rather than into the 
overflow. Cyclones for this job will 
normally be as small in diameter as is 
consistent with operating convenience, 
and will have relatively small ports. 
They will be operated at high pres- 
sures, and with as dilute underflows as 
possible processwise. 


OPERATING 

Interchangeable feed entrance shims 
and vortex finders give the unit con- 
siderable flexibility. Without this fea- 


REQUIREMENTS 


cross. In the panels shown in the 
middle and bottom rows the grit-blast 
structure became visible along the test 
cross after a considerable length of salt 
fog exposure. 

This test can be used for quickly de 
termining the required minimum film- 
thickness for a given steel surtace. 
Salt-fog exposure is not too severe a 
test in these evaluations, since results 
obtained in the combined salt-fog 
exposure and electrographic printing 
tests after a very short test period are 
confirmed in tests made over a longer 

eriod of time. For example, one panel 
been flow-coated with a lead 
chromate primer and two coats of gray 
paint. The Magne-Gage showed a film 
thickness of 2.1 mil. Prints of the 
freshly made and cured paint coating 
showed very few peak areas. But after 
leaving the panel exposed in the labo- 
ratory atmosphere for three months, 
the electrographic prints show the 
complete steel profile in the form of 
points of developing corrosion. 
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ture it would not be feasible to adjust 
cyclone behavior for optimum process 
performance, or to make the changes 
in mesh of separation dictated from 
time to time by process considerations 
However, once the unit is set up with 
the selected fittings, it is essentially a 
constant flow machine. Means must 
be provided to maintain the feed flow 
required by the machine under the 
chosen conditions. Suitable means 
comprise surge tanks, controlled addi- 
tions of water where permissible, and 
recirculation of*machine overflow. 

Control of the apex valve is often 
necessary. Small fluctuations in the 
amount of underflow solids to be dis- 
charged will not greatly change the 
percent solids in the underflow, be 
cause in this respect cyclones have a 
limited self-regulating tendency. To 
accommodate large changes, if a con 
stant and high percent solids in the 
underflow or a sharp classification is 
desired, it is necessary to control the 
apex valve diameter. Where the 
changes in feed slurry composition are 
gradual, manual control of the apex 
valve will often suffice. To handle rap 
idly changing conditions, an automatic 
apex control system is available. 
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How Much Job-Hopping? 


Throughout the country, engineers seem to be 
recklessly job-hopping. Employers of engineers are 
sometimes behaving like city slickers at a country auc 
tion when bidding for employees. 

Now we're not going to come right out and say 
that we in the chemical industry are “Simon Pure” but 
it does seem to us that there’s every evidence of level- 
headed behavior. Here’s why we think so: 

The Wage Stabilization Board said last March that 
job-hopping and pirating of engineers constituted a 
pretty serious problem in the engineering field. There 
was even some talk about the unsavory “flesh peddling” 
where a consulting outfit hires engineers on contract 
at $400 a month, then sells their services to a company 
at $600. 

So we decided to take our own look at the chemical 
side of the fence. 

We now publish the results of our survey (see p. 
162). All in all, it points up a pretty good record of 
stability of employment and close harmony between 
employer and employee. 

In a milieu where there aren't enough engineers 
to go around and almost anybody can get a higher 
salary, one chemical personnel director after another 
was able to make such statements as: 

“Out of some 300-450 engineers we have lost only 
cight during the last one and one-half years.” 

“During the last two years, we have lost only nine 
engineers under circumstances which might be called 
‘induced by competitive employers.’ ” 

And so it went throughout the survey. We think 
it adds up to a clean*bill of health under pretty tough 
circumstances. 


A Good Start by Delaney 


Ihe House of Representatives Select Committee 
investigating chemicals in foods, cosmetics, pesticides, 
and fertilizers is now reporting its conclusions from the 
two-year investigation. The report is appearing in four 
or five parts, each dealing with a certain phase of the 
broad inquiry. The first part deals with fertilizers 

We have not seen the rest of the report, but if it 
is as constructive a document as Part 1, all of industry 
will be much pleased 

In this first part the Committee, after a brief 
review of the relation of fertilizers to foods and health, 
concludes that there is no need for new federal legisla 
tion. But it does point out the need for further technical 
investigations. This conclusion will be commended by 
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many, perhaps all. And there seems little doubt that 
the Department of Agriculture will be encouraged to 
do a more fundamental job on the relation of dietetic 
value of food to both the soil on which it is grown and 
the fertilizers used. Much is already known, but more 
basic knowledge of this phase of chemical agronomy is 
desirable. 


International Commodity Woes 


The control of scarce materials for American in- 
dustry has called for certain international controls. 
Defense officials achieve this through international ma- 
terials control committees. Some benefits result. Many 
complications—and at least a few grave disadvantages— 
have also resulted. 

Chemical engineers recognize already the case of 
sulphur as a major type of difficulty which has grown 
up. Sulphur is sold by American producers under a 
ceiling price of about $23 in the United States, and 
abroad under a ceiling of about $26. These figures are 
in great contrast with world prices: $40 and upward. 
Some black markets are reported to be getting close to 
$100 per ton. 

Controlling the cost of sulphur is obviously a 
benefit to sulphur users. But almost equally obvious 
is the disadvantage to foreign producers who might 
try to open up new sulphur supplies if they were not 
discouraged by the low price which Uncle Sam’s agents 
maintain over world business in sulphur. 

In the first place, foreign sulphur users are demand- 
ing every pound of sulphur they can get from the 
United States before they will buy elsewhere. 

Then, too, foreign users are so distressed in com 
petition by the difference between $26 and $40 or 
more that they do not go out and encourage foreign 
production in greater amounts. This, of course, could 
in the end both lower world prices and reduce the 
burden on U. S. supplies. 

Still another type of regulation hits chemical 
enterprise. Smart buyers can sometimes buy scarce 
materials abroad and process them into usable supplies 
for import. 

For example: equipment makers can get copper 
abroad and make products from it which become parts 
of machinery and equipment in the United States 
But these people learn that material so obtained is 
deducted from their quota under the controlled mate- 
rials plan. Thus they have the higher cost of im- 
ported parts as a reward for their ingenuity in finding 
extra supplies of scarce material not available at home. 
Frankly, we do not know the remedy for these 
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difficulties. But we do believe that American chemical 
business should seek new sources of scarce materials 
and then arrange to bring them to the United States 
to eke out otherwise inadequate supplies. This would 
naturally require special permits or arrangements that 
would get Washington's approval. Until officials do 
look with favor on aggressive ingenuity in getting scarce 
material for essential American business, we will not 
be able to take advantage of the availability of world- 
wanted dollars as fully as we might. 


Our Economist's Answer 


Will we have shortages and controls for years to 
come? Here's the comment of the economist we most 
respect: By the end of this year, we'll have 12 percent 
more steel capacity, 75 percent more aluminum capacity, 
22 percent more chemical capacity and 16 percent 
more total manufacturing capacity than we had at 
the end of 1950. Industrial production probably won't 
be more than 8 percent higher. There may still be 
shortages of cobalt and columbium in 1953. But we 
wouldn’t want to bet on anything else being short 
—unless the international situation changes for the 
worse. Our guess, therefore, is that most controls 
will be out before the year is over. 


Research Survey: For What? 


Defense’s Research & Development Board has sent 
out questionnaires to survey present and desirable indus- 
trial research activities. The aim is to get information 
which may help in the planning of military research 
spending. Perhaps that purpose will be served. 

But far more certain is the fact that there will be 
a lot of confusion in preparing the replies and in the 
interpretation of the results which may be compiled. 

Recent government estimates point out that about 
$2.9 billion will be spent this year on “research and 
development” if military and civilian programs are 
carried out in full. More than half of the total will be 
money supplied by Uncle Sam. Industry, colleges, and 
cndowment funds will provide the rest. 

These amazing numbers become less appalling 
when one realizes that the totals include not only 
research and development as the terms are used typically 
by scientists and engineers, but also a great deal more. 
An unnamed—but very large—sum represents pilot 
plant work on products and processes and the design, 
construction and testing of prototypes of new equip. 
ment and devices. It is unfortunate that the three 
jobs of true research—process and product development, 
and prototype or pilot plant work—are thrown together 
so as to make a true appraisal of the resulting data 
very difficult. 

Industrial research directors who get these ques 
tionnaires will have some trouble in filling them out. 
They mav have less trouble if they remember the very 
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broad meaning of “research and development” as used 
by RDB. 

Regardless of the difficulty of answering the ques- 
tion, there will be some concern about the implications 
of this effort. It is obvious that RDB hopes to place 
new large research contracts with industry or with some 
institutions to expand its present programs. That effort 
may be desirable from the military point of view; but 
it certainly threatens to reduce the personnel and facili- 
ties available for the primary research objectives of 
industry. 

Most chemical engineers will certainly hope that 
this survey program will not lead to promiscuous alloca. 
tion of government funds in a way which will reduce 
the effectiveness and usefulness of industry’s own efforts. 
Taxpayers, too, will hope that careful military planning 
will see to it that the maximum research value comes 
from cach million dispersed from the U. S. Treasury. 


Economic Anomalies, Sure! 


You might think—and for good reasons—that in- 
flation and deflation are opposites, that both cannot 
exist at the same time. That was considered orthodox 
cconomics not so long ago. 

But apparently it’s not true just now. The crazy 
mixture of economic forces in industry, what with state 
and federal controls abroad and at home, is producing 
a dangerous confusion. 

Both Washington and industry know that there 
are many soft points in the market. Most distressing, 
politically, has been the falling off of consumer pur 
chases of goods like textiles and other soft commodities 
for home and personal use. 

This has hit some chemical businesses pretty hard. 
Recently one important chemical manufacturer told us 
that close to 80 percent of the cut-back in his sales 
stems directly from the drop in the American house 
wife’s demand for textiles. 

Official Washington recently saw the straw in the 
wind of deflation and hence eliminated Regulation 
“W” which fixed down payments and rates of settle- 
ment for installment buying. 

But at the same time, inflationary factors of 
stupendous force have come from huge defense spend 
ing and the big industrial programs that have been 
stimulated by our present tax laws. Both government 
and industry have thus been forcing goods and price 
inflation on the American people at the same time that 
deflationary threats of major magnitude were visible. 

There is no clear way to tell whether inflation or 
deflation will come out on top in the net effect. But 
the chemical process industry must take account of both 
in planning its programs. It must prepare to meet 
almost insatiable demands for more goods. Simultane 
ously, it must watch such factors as labor costs, raw 
material prices, and the effect of price competition in 
many ultimate markets. 
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Compound interest factor, Cre 


Compound Interest Charts Speed 
Engineering Economics Stadies 


H. E. Scuweyer, Department of Chemical Engineering, 
University of Florida, Gainesville, Fla. 


*® April Contest Prize Winner 


In engineering cost studies it is often necessary to 
employ theoretical compound interest relations involving 
1 time period and money at some interest rate. The pur 
pose of this article is to present a simplified method fo: 
naking these calculations and to illustrate the application. 

lhree compound interest relations often used are 

1. Future worth of a present sum as a single payment 
ifter nm periods 

S = +i)" = PC; 1) 


Present worth of a series of n uniform payments of 


im amount R 
i(l + a)* 


3. Periodic uniform payment for n periods required to 
repay an original sum P, with interest 


R [ i+ i ] 3 
where 


P is a present sum of money; i is the interest rate as a 
traction per period; n is the number of periods; S is a 
future sum; R is a uniform periodic payment; C, is a com- 
pound interest factor equal to (1 + i)"; and P, isa present 
worth factor equal to + i)" — 1) /i(] + i)". 

As shown above, all these equations may be expressed 
in terms of C, or P,, which are compound interest terms 
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Present-worth factor, Pr 


+ +44 


for which the values may be found from tables in account- 
ing or other handbooks. However, a large amount of this 
type of tabular information may be condensed by a graphi- 
cal presentation which is sufficiently accurate for most en- 
gineering purposes. (But for best use the charts should be 
redrawn to larger scale-—Editor) Figs. 1 and 2 have been 
prepared for this purpose by evaluating C, and P, at vari- 
ous interest rates and for different time periods. Examples 
of the use of the charts are as follows: 

Example 1—An engineer estimates that excavation costs 
for an equipment installation amount to $8,000. This field 
work is sufficient to take care of present plans although 
it is planned to double the equipment size in about five 
years. The contractor is willing to use his equipment on 
the plant site at present to double the excavation area for 
in additional $4,000. Assuming that excavating costs would 
be the same five years from now and the contractor would 
charge $8,000 for the job since his equipment would have 
to be brought in and set up again, is it economical to do 
all the excavating at the present time if money is consid- 
ered to be worth 7 percent? 

Solution—The problem may be restated as: What is 
the future worth five years from now at 7 percent interest 
of a present sum of $4,000? From Eq. (1) and Fig. 1, 
S 4,000 (1.07)° 4,000 1.4 = $5,600. It appears 
economical to do the additional excavating at the present 
time since an investment of $4,000 today has a value five 
years from now of less than the $8,000 that would be re- 
quired to do the job at the later date. The exact value of 
C, is 1.396 compared to 1.40 as read from the chart. 

Example 2—A heat exchanger in a fermentation plant 
costs $1,800 but must be renewed every year because of 
corrosion. The exchanger manufacturer states that he can 
guarantee a five-year life for the exchanger by changing the 
materials. What is the maximum the engineer should pay 
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for such an exchanger if the fermentation company is 
earning 8 percent on its invested capital? 

Solution—aAlternately, this problem may be stated as: 
What is the present worth equivalent to a series of five 
annual $1,800 payments at 8 percent? From Eq. (2) and 
Fig. 2, P = 1,800 x 4.0 = $7,200. The exact value of 
the P, factor is 3.993. 

The charts may also be used for trial and error problems 
where either the payout time or the interest rates are un- 
known. 

Example 3—A proposed change in a hydrogenation 
process at a cost of $14,000 will result in annual savings of 
$9,200 when the depreciation allowance is included. If the 
company uses a 12 percent rate for payout computations, 
what is the payout time allowing for interest on the invest- 
ment? 

Solution—This' is the reverse of Example 2 where the 
unknown in the economic equation is n which can be 
determined from Eq. (2) which evaluates P, as P, = 
P/R = 14,000/9,200 = 1.523. From Fig. 2 at P, = 1.523 
and an interest rate of 12 percent, the payout time is 1.80 
years. An exact calculation gives 1.795 years. 

The results obtained in these examples indicate that 
the charts provide a convenient means of estimating eco- 
nomic calculations with sufficient accuracy. 
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Simple Design for Flat Steam 
Ceils for Round Tanks 


Cuesman A. Lez, Engineer, Darling & Co., Chicago, III. 


Quite often flat steam coils are used for the bottom of a 
round tank, wound approximately into the form of a spiral 
of Archimedes. It is desirable to have a quick and simple 
way of figuring the length of pipe in the coil, either for 
a certain spacing; or conversely, to figure the spacing of 
the coils for a given length. The exact formula is given 
in various handbooks, such as Marks’. As shown under 


the lefthand diagram above, this formula is fairly complex 
and something of a chore to handle. Furthermore, two 
calculations must be made since no practical coil starts at 
the mathematical origin. 

The righthand spiral shown in the sketch is an approxi- 
mation of the Archimedes spiral, composed entirely of 
semicircles. The true Archimedes spiral starts at the origin 
but the part actually of interest starts only at some later 
intersection with the axis. This curve has five intersections 
with the horizontal axis. For a steam coil, the most inter- 
esting property of the coil is the uniform spacing. The 
second, approximate spiral has the same uniform spacing 
and it also intersects the axis at the same points. It is 
built up by using two centers, one the center of the tank, 
the other displaced to the right a distance of S/2 where S 
is the desired coil spacing. Then, by using the centers 
alternately with the radii R,, R,, Re and R, (each one S/2 
longer than the one before), the approximate spiral is 
completed. 

The length of any given number of coils produced this 
way can be expressed exactly as the sum of a fairly simple 
arithmetical series. However, the sum of this series equals 
N x = x D, where N is the number of coils and D is 
the average diameter or R, + R,. Both coils come out to 
almost exactly the same length and the same simpler equa- 
tion may be used for either. The answer will be “as close 
as makes no difference.” 
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Stroboscope Finds Pulsation 
Cause in Liquid Pumping 


Josepu Chief Engineer, Engineering Re- 
search Laboratory, Amersil Co., East Newark, N. J. 


The use of the stroboscope in some industrial applica- 
tions offers a fast, simple, flexible and economical method 
for determining the magnitude of mechanical vibration 
frequencies and rapid cyclic occurrences in equipment. 
The stroboscope was employed to determine the origin of 
pulsations in Gouids during pumping operation. In spin- 
ning threads the liquid must be pumped to the spinnerets 
free from pulsations to insure good quality. Other processes 
require similar conditions for satisfactory operation. 

The origin of pulsations in a liquid may be determined 
by comparing the frequencies of all possible contributory 


% May Contest Winner 


“Designing a ‘Temperature 
Control System for a Con- 
tinuous Pipeline Reactor.” 


A prize of $50 in cash will be awarded to 
Irving H. Cooper, project engineer, Chem- 
ical Research Department, Heyden Chem- 
ical Corp., Garfield, N. J. Mr. Cooper's 
article will appear in the July issue. 


$50 PRIZE FOR A GOOD IDEA—Until 
further notice the Editors of Chemical 
Engineering will award $50 cash each 
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month to the author of the best short 
article received that month and accepted 
for publication in the Plant Notebook. 
Each month's winner will be announced 
the following month and published the 
second following month 


$100 ANNUAL PRIZE—at the end of 
each year the monthly 
rejudged to determine 
Plant Notebook article, 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other than 


a McGraw-Hill employee, may submit as 
many entries for this contest as he wishes. 
Acceptable material must be previously 
unpublished and should be short, prefer- 
ably not over 500 words, but illustrated if 
possible. Articles which are acceptable but 
are not winners will be published at regular 
space rates, $10 minimum). 

winners will be 
the year's best 


; Articles may deal with plant or produc- 
which will then 


tion “kinks” or novel means of presentin, 
useful data, which will interest chemica 
engineers. Address Plant Notebook Editor, 
Chemical Engineering, 330 West 42nd 
St., New York 36, N. Y. 
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sources with the pulsation frequency in the liquid. Any 
frequency which matches that in the liquid is probably re 
sponsible for the pulsations, and can often be eliminated 

In a case of this type the frequency of the stroboscope 
was adjusted to correspond with the frequency of the pres 
sure gage pointer and then with the drive chain. The pres 
sure gage — frequency, of course, was equal to the 
pulsation frequency in the liquid. The following infor- 
mation was obtained at 100 rpm. of the pump: Chain 
drive frequency = 4,900 cycles/min.; pressure gage pointer 
frequency 4,810 cycles/min. 

If pulsations were due to the pump rotors, they would 
be in the order of some whole multiple of the number of 
teeth of the rotor, multiplied by the pump speed. For 
the pump tested at 100 rpm., the fundamental frequency 
would be 22 teeth times 100 rpm. or 2,200 cycles/min. 

The results obtained indicated that the major pulsa- 
tions in the liquid being pumped were caused by the chain 
drive and not by the pump rotors. Driving the pump di 
rectly through a worin gear reducer eliminated the pulsa 
tions in the liquid. The importance of a pump drive can 
not be overlooked in eliminating additional pulsations. 
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A Flowmeter for Anhydrous HF 
Joun S. Wirey, Iowa State College, Ames, Iowa 


Anhydrons hydrofluoric acid is usually something to be 
avoided. But with the recent emphasis on the material, a 
satisfactory method of metering the gas, especially in pilot 
plant operations, is of value. The purpose of this paper is 
to describe a method of metering anhydrous HF that has 
proved satisfactory in over three months of pilot plant work. 

As can be seen above, the essentials of the metering 
system are a preheater, orifice and manometer. The pre- 
heater was necessary because HF gas associates in a dimeter, 
tetramer, and/or hexamer unless the temperature of the 
gas is kept above 90 deg. C.* The first calibrating run for 
the orifice was made with the steam trace lines merely 
wrapped around the HF-carrying line. The results are 
plotted as the dotted calibration line. Although the steam 
temperature was about 320 deg. F. the heat transfer was 
not cnough to get straight line readings from the manome 
ter. This indicated association. The soldering of the trace 
lines to the HF line resulted in enough heat being trans 
ferred to get the HF above 90 deg. C., although no tem 
perature data were taken, with the resulting improvement 
of the performance. The solid line is the final calibration. 

The orifice used was a platinum disk with an orifice 
diameter of 4 in. The disk was bolted between flanged 
Monel p'pe with fluorothene gaskets. In order to further 
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seal the system the gaskets were coated with Lucoflex paint 
before assembling. In the event platinum would be unde- 
sirable, the fluorothene by itself would make a satisfactory 
orifice material. 

Heart of the manometer system lies in the fluorothene 
manometer tubes and fluorolube manometer fluid. This 
combination of HF-resistant materials overcame previous 
difficulties of using oil-protected mercury or kerosene for a 
manometer fluid. A mercury manometer, protected with a 
drop of oil on the mercury surface, does not compare with 
a fluorolube manometer in maintenance costs while kero- 
sene slowly absorbs HF with a resulting change in specific 
gravity. The only drawback with using fluorolube is its 
relatively high cost, but only a 100 cc. is needed for the 
manometer. 

Since fluorothene was rather hard to bend in a sharp 
radius it was necessary to employ a glass U tube for the 
bottom of the manometer. This was satisfactory since the 
fluorolube did not let the HF reach the glass at any time. 
Also, it was necessary to keep the ambient temperature 
above 190 deg. C., the boiling point of anhydrous HF, 
to prevent condensation of the HF in the fluorothene pipes 
As can be seen in the sketch, the pressure taps were on the 
top of the Monel pipe and a short vertical run was provided 
before the manometer was attached. This was to keep any 
trace of sulphates in the HF supply stream from dropping 
directly into the manometer as would happen if the manom 
eter were attached to the underside of the pipe in the con 
ventional manner. 

The device has given good service and can be regulated 
down to flow rates of 1.70 Ib. per hr. Thus relatively larg« 
cost and waiting time for delivery of commercial instru 
ments for metering HF were avoided by use of this device 


* Simons, J. and Hildebrand, J. H. The density and molec- 
ular complexity of gaseous hydrogen fluoride, J. Am. Chem 
Soe. 46; 2183-2191, 1924 


One Way to Help Prevent 
Damage to Insulation 


As with the equipment it covers, insulation sometimes 
needs maintenance, but this is often neglected, as is pointed 
mit by the Magnesia Insulation Manufacturers Assn. In 
ulated pipe lines most often need insulation repair around 
flanges and fittings. Equipment is most likely to suffer 
insulation damage around manholes or other openings 
where the edges are subject to hard contact and abrasion. 
Beveling insulation around a service opening, as in the 
view above, permit’ cover bolts to removed easily 
ind thus helps to av 4 damage. : 
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The corrosion resistance of glass 
plas the working strength of steel 


is locked to steel by chemical action 


2 This photograph, a magnified cross-section of a . 

” glassed steel plate, reveals the powerful mecharical 

“ gripping that locks Pfaudler glass to steel. The 

r roughening of the steel which makes this gripping 

. possible is caused by a chemical reaction which takes 
: place when Pfaudler glassed steel equipment is fired 
wi at high temperatures (1500°F.—1700°F.), A second, 

a | and equally important, result of this firing is the 
Zz q stresses which are built up within the glass itself as it 

cools after removal from the furnace. These stresses 
make the glass hard and tough. 

Because it can be so durably bonded to steel, glase, 
with its almost universal corrosion resistance, is not 
limited to use in the laboratory alone. Today, glassed 
steel reactors in capacities up to 3500 gallons are 
commonplace and custom units as large as 8300 gal- 
Pay lons have been constructed. These units are equippec” 

: with agitation, can be jacketed, and are supple- 
mented by a complete line of glassed steel accessories. 

Even at elevated temperatures and pressures, 
Pfaudler glassed steel is resistant to all acids except 
, : hydrofluoric. And now, with a new Pfaudler glass, it 
is possible to handle alkaline solutions up to pH 12 
and up to 212°F.—with no reduction in acid resist- 
ance. Thus it is possible to perform a wide variety of 
reactions in a single vessel. 
4, Whenever you have an equipment problem re- 
. quiring corrosion resistance, durability, and versatility, 
as well as the economy which these features provide, 
look to glassed steel for the solution. Write for our 


ee. general catalog today. 


PFAUDLER 


Engineers and fabricators of process equipment since 1884 
oi? . THE PFAUDLER CO., ROCHESTER 3, N. Y. 
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Bin Discharge Flows Freely 


Traveling twin-screw unloader, used in combination 
with trouble-free bin design, provides continuous regulated 
free discharge from dry bulk storage. 


Continuous processes rely on an 
uninterrupted raw material flow from 
the stockpile. Frequently dry bulk 
materials stored in bins hang up or 
plug the discharge gate. 

Here is a solution to problems of 
this nature, as developed for handling 
wood chips in the pulp industry. Sim- 
ilar systems could be adapted to the 
storage and handling of chemigals 
such as sulphur, limestone, calcrum 
carbide, and rocksalt, as well as ores, 
fertilizers, oilseeds and food products 
in general. 

Repeated requests from the pulp 
industry have prompted Stadler, 
Hurter & Co., a Montreal firm of con- 
sulting engineers, to develop a work- 
ing answer to the problem of wood 
chip storage and handling. The 
answer: A specially designed storage 
bin to insure a constant supply of 
chips at the discharge outlet, and an 
unloading mechanism which loosens 
the chips in the bottom of the bin and 
throws a steady stream onto the take- 
away belt conveyor. 

In designing the storage bin care 
has been taken to incorporate features 
that will eliminate the formation of 
dead pockets of material, bridging and 
hanging up of the solids, as well as 
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hard packing and crushing of the par- 
ticles. This does away with the need 
for air jets or vibrators to help move 
the material. In addition, a discharge 
opening is provided that favors the 
free flow of material. 

The bin itself is rectangular; both 
ends and one of the sides are vertical 
to the full depth of the bin. Project- 
ing inward and downward from the 
vertical side is a deflector to aid mate- 
rial flow and prevent compacting. The 
other side is vertical above the mid- 
point and continues downward at a 
45-deg. slope to the discharge slot. 

The discharge slot runs the full 
length of the bottom and is always 
open. Beneath it is a shelf, the same 
length as the slot, which catches mate- 
rial falling through the opening. 
Normally, material on the shelf piles 
back up to the slot, preventing the 
descent of more material from the bin. 
Removal of material from the shelf 
frees the bin opening for the flow of 
replenishing material. 

Loading of the bin is done from a 
belt conveyor running lengthwise 
along the top. The belt is discharged 
by a reversible tripper, operating back 
and forth to distribute material evenly 
over the full length of the bin. 


UNLOADS wood chips onto belt conveyor. 


PACKAGING & HANDLING EQUIPMENT 


I'he twin-screw unloader is the real 
heart of the system. It is positioned 
under the bin so that the screws 
project in over the shelf at a right 
angle to the length of the shelf and 
bin. The unloader is track mounted 
on a carriage powered by a variable 
speed electric motor. This serves to 
move the carriage back and forth along 
the full length of the bin. Beneath 
the unloader carriage and between the 
tracks is a conveyor belt which catches 
the material spewing from the un- 
loader and carries it to wherever it is 
needed. 

The screws have a pitch and diam- 
eter of 18 in. Rotating in opposite di- 
rections at 47 rpm., they can move 
material off the shelf under the dis- 
charge slot and onto the lower con- 
veyor belt at rates of 325 to 500 cfm. 
Rate variation is obtained by changing 
the distance between centers of the 
screws. Normal movement of the un- 
loader carriage along the tracks is at 
a rate of 20 ft. per min., but this may 
be changed as pater At the end of 
the track the direction of travel is 
automatically reversed. 

In cases where more than one mate- 
rial is to be stored in the same bin, 
it is compartmented by crosswise 
bulkheads. Restricted loading and 
unloading of a single compartment is 
accomplished by using stops to restrict 
the travel of both the loading belt 
tripper and the twin-screw unloader. 

Where desired ‘round bins or silos 
can be modified for installation of 
this new unloader.—Improved Paper 
Machinery Corp., Nashua, N. H. 


June 1952—Cnemicat ENGINEERING 


N 3 — “ll 
TWIN-SCREW UNLOADER positioned under bin . . . ee 
= 


Equipment Cost Indexes 


(Marshall and Stevens Indexes of 
Equipment Costs, 
100) 
Mar Dex Mar. 
Industry 1951 1952 
Average of all ..... 181.2 . 180.2 


Process Industries 


= 


Cement mfg. 
Chemical .. 
Clay products 
Glass mfg 
Paint mfg 

Paper mtg 
Petroleum ind. 
Rubber ind ° 
Process ind. avg 


Kelated Industries 


Elec. power equip 

Mining, milling 

Refrigerating 

Steam power 

Compiled quarterly for March, June, Sep- 
tember and December of each year b: 
Marshall and Stevens, evaluation en 
neers, Chicago and Los Angeles. Indexes 
are prepared for 47 different industries, 
from which the eight process and four 
related industries listed here are selected. 
Published each month with the latest 
available revision For a description of 
the method of obtaining the index numbers 
see R. W. Stevens, Chemical Engineering, 
Nov. 1947, pp. 124-6. For a listing of an- 
nual averages since 1913 see Chemical 
Engineering, Feb. 1952, p. 191. 


Maintains Proper Aligament 


A belt trainer that automatically 
keeps wandering belts aligned can 
be installed on any make of conveyor 
which has the return belt ex 
beneath the bed. It will help reduce 
wear, down-time and maintenance 
costs. 

The trainer does not interfere with 
normal conveyor operation and does 
not mark or wear the belt in any 
way, it is claimed. It is designed for 
use on fabric or rubber-covered belts 
3/16 in. or more thick, operating at 
speeds up to 200 fpm. 

In use the trainer is bolted to the 
flanged rails on the underside of the 
conveyor. Flat sides of the belt run 
between two sets of knurled spring- 
loaded rollers, with the belt edges 
contacting two sets of equalizer posts. 
If the belt creeps to either side it 
presses against these posts and cocks 
the rolls to the new belt direction. 
This forces the belt back into align- 
ment, and the trainer mechanism 
returns to normal setting—Rapids- 
Standard Co., 342 Rapistan 
Bldg., Grand Rapids 2 2, Mich. 
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IN BRIEF—A capsulated listing of this month's newsworthy equipment. 
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Buik Unloader 
it Trainer 
Can Printer 


Processing Equipment 


Pre- 
Three Roller Mill 

Dust Collector 
Turbo-Dryer 

Water Demineralizer 


Safety Equipment 


Fire Extinguisher 
Safety Goggle 

Venting System 

Tubing Manipulator 
Goggle Cleaning Station 
Face Shield 

Safety Lenses 


Materials of Construction 


Wear Resistant Rubber 
Polyethylene Fittings 


Discharges stored solids onto conveyor 
Keeps conveyor belts in alignment 
Prints 5-gal. drums on filling line 


Increases injection output 
Grinds across full roll width 
Keeps fertilizer plant clean. 
Features high evaporative capacity. 
Redesigned for automatic operation 


Pressure operated dry c name al type 
For protection against ac 

Handles still venting, act an. ‘warning 
Used on laboratory glass tubing 
Dispenses tissue and cleaner 

Mounts on chest, eases strain 

Have high clarity plastic to resist impact 


Specially processed from natural rubber. . 
Have fully welded construction. . 


Electrical and Mechanical Equipment 


Lighting Fixture 
Electronic Amplifier 
Storage Battery 
Lubrication Service 


Fluids Handling Equipment 


Leakproof Pump 
Electromagnetic Pump 
Control Valve 
Threadless Pipe Fittings 
Proportioning Pump 
Process Pump 

Pump and Fluid Motor 
Plastic Pipe 


Instruments and Controls 


Viscosity Instrument 
Electrical Computer 


ter 
Electronic Instrument 


iy! removable and vapor tight 

Used like stethoscope, locates trouble 
With polystyrene case and level indicator 
Mobile unit services many plants 


Magnetically driven eliminating shaft seals 
Handles liquid metal coolant 

Proportions pulp and paper stock 
Eliminate pipe threading 

Simplified design for maximum versatility . 


design for corrosion resistance. . . 


Vane type pump doubles as motor 
With ieavy wall for pressure and vacuum 


Utilizes ultrasonics to measure viscosity 
Figures equilibrium data 

Provides proportioning control 

Indicates, records, integrates, controls flow 


PRINTS 5-GAL. CANS AT POINT OF FILLING 
Here is a new completely automatic printing press for 5-gal. drums and bail 


cans. With a capacity of 26 cans per min., you can 


your inventory of cans 


right on your production line—Algene Marking Equipment Co. 324 


by printing 
W. 26th St., New York, N 
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NEW 


Pre-Plasticizing 
Eases Molding Problems 


Headaches associated with the in- 
jection molding of plastics are being 
reduced by the use of a pre-plastic izing 
unit mounted on the molding ma- 
chine. Formerly the dry molding 
powder was plasticized by heat and 
pressure in the injection chamber di- 
rectly ahead of the mold. The mate- 
rial is now reduced to a plastic state in 
a separate chamber and delivered to 
the injection chamber ready for mold- 
ing. 

Through this seemingly simple 
change in procedure a number of ad- 
vantages can be gained, which permit 
increased output of better quality 
moldings merely by modifying present 
presses. 

From a finished product standpoint, 
parts molded by the new technique are 
said to show more uniform color, have 
truer shape with absence of warping 
and are free of internal strains which 
might cause ultimate failure. ‘These 

\vantages are claimed for the molder 
Up to double the plasticizing capacity 
per machine, with injection capacity 
increased by three times; lower injec- 
tion pressures and temperatures with 
better temperature control; elimina- 
tion of mold release compounds; and 
a lower density in the molded pieces, 
representing actual material savings of 
up to 10 percent. Also the expense 
of heat-treating molded parts to relieve 
them of internal strains is eliminated. 

Hydraulic Press Mfg. Co., Mt. 
Gilead, Ohio. 


Three Roller Mill 
Uses Fall Face Width 


The newly designed Model 52T 
three roller mill achieves dispersion o1 
particle size reduction along the full 
face of the rolls because the easily re- 
moved hoppers ride off the outside 
taper of the rolls. Thin-wall construc- 
tion and full-length water cooling pro- 
mote uniform grinding and tempera- 
ture control. 

Another feature is a specially de- 
signed balanced apron which provides 
uniform pressure of the thin take-off 
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PROCESSING 


PMENT 


DUST COLLECTING KEEPS FERTILIZER PLANT CLEAN 


All steps in the process of making mixed fertilizers at Sunland Industries 
are suitably hooded or enclosed and vented to a cloth tube type of dust collector. 
‘These men are loading batching bins vented to the dust collector on the left. 
Material recovered in the dust collector is returned to process.—American 
Wheelabrator & Equipment Corp., Mishawaka, Ind. 


knife along the full face of the roll 
and eliminates scoring of roll ends. 
The apron is quickly detached from 
the front roll for cleaning.—Charles 
Ross & Son Co., 148-156 Classon 
Ave., Brooklyn 5, N. Y. 


Tarbe-Dryer 
In Larger Packaged Unit 


A new Turbo-Dryer, which comes 
in a packaged unit, has an evaporative 
capacity 2 to 4 times that of current 
models, according to a recent an- 
nouncement. This type of dryer han- 
dles fragile or heat-sensitive materials, 
ranging from thick slurries to fine 
powders, through repeated piling and 
spreading. 

Known as ihe N series, the new 


dryers will be furnished completely in 
sulated and will be provided with vari 
able-speed drives for both rotation of 
the tray structure and the turbo-fans. 
They will have a housing diameter of 
94 ft., compared with the 6 ft., 2 in. 
of the smaller L series. Height de- 
pends on the number of shelves and 
varies from 7 ft.. 10 in. to 11 ft., 9 in. 
Evaporative capacities are from 50 Ib. 
of water per hr. at 100 deg. F. to 750 
Ib. at 300 deg—Wyssmont Co., 31- 
04C Northern Blvd., Long Island 
City 1, N. Y. 


Meno-Bed Demineralizer 
Operates Automatically 


Automatic operation has now been 
built into the Penfield Mono-Bed de- 
mineralizer. Whenever the effluent’s 
conductivity falls below standard, the 
treated water is automatically dis- 
charged and lights (or other warning 
system) signal the need for activation 
of a regeneration cycle. 

The simple turning of a single 
switch then puts the unit through its 
regeneration cycle completely auto- 
matically, including rinsing and recut- 
ting in the effluent when desired re- 
sistivity is reached. During this cycle 
the regenerative tanks are automati- 
cally refilled with water so that fresh 
acid and caustic may be added in 
saa for the next regeneration 
cycle.—Penfield Mfg. Co., Meriden, 
Conn. 
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See Louisville for 


CREATIVE DRYING ENGINEERING 


x 


PRODUCTION WILL BE UP 150%—COSTS DOWN 


WITH THIS NEW LOUISVILLE DRYER 


THE RESULTS 


befere gou gi 


PROBLEM: 


SOLUTION: 


Installed Cost 
Annual Production (tons) 
Drying Cost Per Ton 


Ask for new treatise on subject 
of rotary dryers. 


Other General American Equipment: 
Turbo-Mixers, Evaporators, Dewaterers, 


owers, Tanks, Bins, Filters, 
Pressure Vessels 


PROCESS EQUIPMENT SUGGESTION: 


DIVISION 


manufacturer wanted to improve drying operation. 
Costs high, production low. 


manufacturer called in Louisville engineers. 

These engineers started the Louisville method for pre- 
determining results... and for fitting the dryer to the 
job. 

Louisville engineers completely surveyed plant operations 
and previous drying methods. 

Recommended dryer design was checked in Louisville 
laboratory in actual drying test. 

A double check with larger pilot plant equipment actuall 
installed in customer's plent, 

All factors determined and solved, full scale drying equip- 
ment was fabricated. 

Final installation will be checked for mechanical perfec- 


tion and drying efficiency to insure anticipated results and 
purchaser's satisfaction. 


Why not call in a Louisville engineer to look over your 
drying operation? There’s no obligation ... and the re- 
sults may pay big dividends. 


LOUISVILLE DRYING MACHINERY UNIT 


r 50 years of creative drying engineering 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


Dryer 
90, 


Seles Office: 139 South Fourth Street, Lovisville 2, Kentucky - 
In Canede: Conodian Locomotive 


Company, Utd, Kingston, Ontario 
OFFICES IN ALL PRINCIPAL CITIES 


Generel Offices: 135 Sovth LoSolle Street, Chicago 


213 


> 
= 
‘ 
; 
ite 
Installed Cost 
Annvol Production (tons)...... 10,000 
Drying Cost Per Ton.........$ 3.11 
Space 1,900 sq. f. 
95,000 
Space Occupied............ 1,000 sq. tep 3 
ep4 
| 
WW 
4 
. 


Portable Fire Extinguisher 
Is Easily Serviced 


A serviceable new pressure-operated 
dry chemical portable fire extin- 
guisher can be recharged easily in the 
field. You simply pour 5 lb. of dry 
chemical into the powder chamber 
and, using a convenient source of 
compressed air, pressurize the unit to 
150 psi. 

This unit has the same diffusion 
discharge pattern featured by the 
company’s 20 and 30-Ib. models. The 
nozzle discharges a cloud-like pattern 
which is said to be most effective for 
extinguishing flammable liquid and 
electrical fires —W alter Kidde & Co., 
40 E. 34th St., New York 16, N. Y. 


Safety Goggle 
Is Light, Comfortable 


A_ comfortable new acid safety 
goggle, named Duo-Chem, features a 
bnght yellow vinyl frame, the ASA 
color code for acids. Light weight and 
comfort through the use of soft vinyl 
frame and optical lens are claimed. 
Even though it will fit over personal 
glasses, Duo-Chem weighs only a little 
more than 1 oz.—United States Safety 
Service Co., 1215 McGee, Kansas City 
6, Mo. 


Thermal Element 
Detects Still Blow ON 


A seal-pot venting and alarm system 
for alcohol stills has been built around 
a thermally sensitive element called 
the Detect-A-Fire, described previ- 
ously on p. 184 of our Jan. 1952 issue. 
Explosion hazards and product losses 
resulting from the venting of alcohol 
vapors to relieve excess still pressure 
are thereby eliminated 

Past practice for venting excess still 
pressure had been simply to provide a 
mechanical relief device 


alcohol \ ipors to escape into the still 
Replacement of the relief 


building 
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NEW SAFETY EQUIPMENT 


valve by seal pots vented outside the 
building eliminated the explosion 
hazard. This raised the problem of 
keeping loss of alcohol vapor to a 
minimum. Here is where the Detect- 
A-Fire comes in. 

The thermally sensitive Detect-A- 
Fire is mounted in the seal pot vent 
duct. Escaping hot vapor (about 220 
deg. F.) causes the detector to actuate 
both visual and audible alarms that 
enable the still operator to take im- 
mediate corrective action. An alarm 
bell or siren sounds, the green safe 
operation light on the control panel 
shorts out while a red trouble light 
goes on, along with the appropriate 
drop tag. 

The inherent design of the Detect- 
Aire makes it suitable for use in 
atmospheres containing explosive va- 
pors. Safety requirements for wiring 
these installations were met by enclos- 
ing the leads from each detector in 
an explosion-proof connection box 
threaded directly onto the upper end 
of detector. In addition, all wiring, 
agen and warning devices are suita- 
ly enclosed or shielded. 

This system has been installed in 
21 Schenley distilleries throughout the 
United States and Canada.—Fenwal 
Inc., Ashland, Mass. 


Glass Tubing Manipulator 
Protects Workers’ Hands 


The Grip-Safe, molded of neoprene, 
offers laboratory workers reliable pro- 
tection when handling glass tubing, 
while at the same time permitting 
casy manipulation. The gentle, firm 
gripping action of the Grip-Safe per- 
mits you to slide thermometers or 
tubing into stoppers without the ex- 
cessive or uneven pressure which 
breaks the glass. If breaking should 
occur, your hands, wrists and knuckles 
are protected. 

Most sizes of commonly used tub- 
ing, as well as irregular shaped tubing, 
such as tees and ells, are readily ac- 
commodated. Grip-Safes are pack- 
aged two in a box and priced at about 
$6 per box.—Labline, Inc., 4710 W. 
North Ave., Chicago 39, Il 


CLEAN GOGGLES HERE 


Cleaning and fog-proofing of 
safety glasses and goggles are facili- 
tated by this new cabinet, which 
dispenses liquid cleaner and tissue.— 
Allen Optical Co., 85 Allen St., 
Buffalo 2, N. Y. 


Face Shield 
Meunts on the Chest 


A new protective face shield mounts 
on the wearer’s chest, much like the 
make-up mirror which milady hangs 
around her neck. Some of the advan- 
tages of this design are: 

1. Complete relief from the head 
strain caused by head-mounted face 
shields. 

2. Improved vision and ventilation. 

3. For the female worker, elimina- 
tion of mussed hair-dos. 

The standard model is supplied 
with a clear Chipruf visor 8 in. long 
by 0.04 in. thick. Visors are available 
in various sizes for impact resistance, 
chemical splashes, and hot opera- 
tions—Mine Safety Appliances Co., 
Braddock, Thomas, and Meade Sts., 
Pittsburgh 8, Pa. 


Plastic Safety Lenses 
Resist Impact, Scratches 


Plastic safety lenses are now being 
made in a new air-conditioned room 
where the lenses are baked in glass 
molds. This setup eliminates dirt that 
inevitably shows up in plastic lenses 
and affects their appearance and 
quality. 

Tests have disclosed the lenses are 
highly resistant to such eye hazards as 
splashing chemicals, weld spatter, 
emery wheel sparks, and the high- 
velocity impact of hard, small par- 
ticles. In laboratory tests it was dis- 
covered that the lenses survive the 
impact of a 9-oz. steel ball dropped 
from a height of nearly 4 ft.; a 14-oz. 
steel needle dropped from a height of 
more than 4 ft. and a small projectile 
traveling at a speed of close to 100 
ft. per scc.—American Optical Co., 
Southbridge, Mass. 
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TOUGH 
ODGRLESS | 
NON-TOXIC 


No other chemical piping offers such a re- 
markable combination of chemical resistance, high impact strength, 
and easy workability as new ACE Parian. Formed of Polyethylene 
with all the skill of American Hard Rubber Company’s 101 years 
of specialized experience, it is ideal wherever both the interior and 
exterior of the pipe are exposed to corrosion. Odorless and non- 
toxic, it’s also good for foods and beverages. 

All standard pipe sizes from 4%” to 2”. Standard lengths of 10 
feet. It's easy to thread with standard dies, and a complete line of 
molded Ace Parian fittings are available. 

Why not glance over the physical characteristics and specific 
reagents at right, and see how many places in your plant this new 
pipe can save for you! 


TANT 
TO CHEMICALS 


Parian is only one of many ACE rubber and 
plastic products serving the chemical indus- 
try. Tanks, pumps, piping, valves, fittings are 
available in standard or special constructions 
for complete chemical processing, storage or 
circulating systems. Ask our engineers to rec- 
ommend the most economical corrosion- 
resistant equipment for your processes. 


Specific Gravity — 1.12 
Tensile Strength — 2000 psi 
Resistance to Cold Flow—Excellent 
Deformation Under Load at 122°F — 0.6% 
Impoct Strength — Izod 32 ft. Ibs./in. notch 
Resistance to Continuous Heat, no load—212°F 
low-load Heat Distortion Temp.—105-110°F 
Coeff. Thermal Expansion/Deg. F — 9x10-5 
Resistance to Sunlight — Excellent 
Water Absorption — 0.04-0.06% 
Elongation — 100-200% 


chemical 
resistance ¢ 
at 77 deg. F. 


EXCELLENT: 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET - NEW 


13, N. Y. 


CHARACTERISTICS: 
| 
| ba 
} 
Selfuric Acid, 10-20% 
Calcium Chieride, 15% 09. 
Calcium Hypochlorite 
““Duponel” ME, 10% oq. 
Triethenelamine 
Ferric Sulfate, 15% oq. 
Setureted Salt Water 
Good: 
concentrated 
Hydrochloric Acid, conc. 
(10-37%) 
Sodium Hydroxide, 10-50%, 
Ethy! Alcohol (denotured) — 
Formic Acid 
Hydrofieuric Acid, 48% 
FAIR: 
Witrie Acid, 10% 
Acetic Acid, 10% 
Ammonium Hydroxide, 
10-28% cy 
Linseed Oi! 
Poor: 
Ethylene Dichloride 
Butyraldehyde 
UNSUITABLE: 
Ritric Acid (Conc. 
Oleic Acid, conc. 
| E rubber and plastic products 
Cuemicat 1952 215 


MATERIALS 


BALL MILL has fabricated one piece Linatex liner mounted in steel shell. 


Natural Rubber Resists Wear 


Fresh latex, coagulated and cured without heat by 
a special process, makes a tough rubber for protecting proc- 
essing equipment against abrasion. 


Occasionally a product appears 
which is new to our market but which 
has been thoroughly proven out in 
foreign industrial applications. Such 
a material is Linatex, a special form 
of natural rubber manufactured by the 
British in Malaya. - 

Backed by a 25-yr. service record, 
Linatex is said to show unusual resist- 
ance to abrasive wear, exceptional 
strength and tear resistance, resilience 
several times that of other rubbers, as 
well as good resistance to chemical 
attack and exposure to the clements. 
Furthermore, simply by using a cold 
cement, Linatex can be bonded not 
only to itself but also to wood, metal 
or cement. 
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Key to the superiority of this nat- 
ural rubber is said to be a process 
(B. P. 437,928) based on the use of 
fresh rubber latex which preserves the 
crystal structure of the rubber. At- 
tempts to duplicate Linatex by making 
it from preserved latex in this country 
have all failed. 

Extensive industrial use of Linatex 
has been made throughout the British 
Empire, particularly in mining and ore 
dressing. Industries with wet abrasion 
problems, such as sand and gravel pro- 
ducers and coal washers, are big users. 
It is used in ball mills where avoidance 
of metallic contamination is impor- 
tant, such as in the pottery industry for 
grinding frit, colors, enamels and 


OF CONSTRUCTION NEWS 


oe. A special ball mill design has 
sen developed with the Linatex liner 
fabricated in one piece. 

Chutes, pumps, launders, pipelines 
and tanks can be lined with this mate- 
rial. Chute or hopper liners which 
must take heavy impact abuse have to 
be carefully engineered to assure maxi- 
mum wearing qualities. The main 
problem here is to provide sufficient 
resilience; this is done by making the 
liners thick enough to absorb shock. 

Numerous case histories are avail- 
able. For example, an ore mill installed 
a 42-in. wide, seven-ply conveyor 
belt of 32-0z. duck with a wearing 
face of -in. high-tensile rubber. 
After conveying 12.5 million tons over 
a 2-yr. period the belt had worn down 
to the canvas. Following resurfacing 
with %-in. Linatex, the belt handled 
over 51 million tons. In another mill 
the po liner of a sand pump 
was built up with Linatex. Now the 
pump runs for 24 yr. between over- 
nauls, whereas formerly the white 
iron castings had an approximate life 
of 90 days. 

In common with other natural rub- 
bers Linatex is not resistant to oil and 
grease. However, where exposure 
conditions are not too severe you can 
use a protective paint. In some cases, 
such as rubber mountings, metal 
shields offer effective protection. 

Linatex is attacked by strong oxidiz- 
ing acids, such as nitric acid, and also 
by a number of organic acids. Al- 
though it can stand the temperature 
of saturated steam up to 50 psi. for 
reasonable periods of time, exposure to 
dry heat in excess of 150 deg. F. for 
any prolonged period will deteriorate 
the rubber. On the other hand it will 
withstand low temperatures without 
losing its resiliency. 

Linatex is available in this country 
in the form of sheets ranging in thick- 
ness from #2 in. to 4 in.—Linatex 
Corp. of America, Rockville, Conn. 


Polyethylene Fittings 
Constructed by Welding 


Agilene polyethylene fittings are 
now furnished in flanged tees, crosses, 
45-deg. and 90-deg. elbows up to 6 in. 
nominal pipe size. The fittings are 
made of fully welded construction to 
standard dimensions for Class 125 cast 
iron flanged fittings and can be in- 
corporated into existing pipelines. It 
is recommended that these fittings be 
used with split sheet metal back-up 
flanges to avoid deformation of the 
flanges through bolt pressure —Ameri- 
can Agile Corp., P.O. Box 168, Bed- 
ford, Ohio 
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CLASSIFIER SCREW is protected by Linatex covering. 
2 
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YOU CAN GET up to 16 stand- 
ard AGMA speeds with this 
mixer—from 16.5 to 420 RPM. 


TO CHANGE SPEED you just 
replace these two chonge gears 
with another pair of difterent ratio. 


MIX DIFFERENT aie 


FLAT BLADE TURBINE con 
handle most fluid agitation re- 
quirements. However, MIXCO 
stocks ao wide range of inter- 
changeable impellers—one for 
every type of application. 


REMOVABLE BLADES permit 
you to increase or decrease HP 
by adding or subtracting blades. 
Impellers can also be split and 
blades removed for easy passage 
through small openings. 


MOUNT ON DIFFERENT TANKS 


BY INTERCHANGING standard components, you can easily adapt 


the same mixer to open tonks, closed tanks or make it into a bottom- 
entering unit. 


SERIES LIGHT- 
NIN MIXER for 
heavy-duty fivid 


AND GET GUARANTEED RESULTS —YET YOU PAY ONLY STANDARD PRICES! 


EVERY UGHTNIN MIXER IS GUARANTEED TO DO THE JOB RIGHT 


128 Mt. Read Blvd., Rochester 11, N. Y. 
la Canada: William & J. G. Greey, Ltd., Toronto 


Please send me the bulletins checked: 


(C0 8-102 Top Entering Mixers () 8-100 Condensed Catalog 
(turbine and paddle types) (complete line) 

© 8-78 Top Entering Mixers () 8-75 Portable Mixers 
(propeller type) (electric and air 

0 8-76 Side Entering Mixers [) DH-50 Laboratory Mixers 


MIXING EQUIPMENT Co., Inc. 


~ You get real versatility with this ZgA/n/7 Mixer. Bh 
RUN AT DIFFERENT SPEEDS 
| P| : 
= 
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NEW 


Vapor-Tight Fixture 
Make Relamping Easy 


Combining in a convenient unit 
assembly receptacle, globe and guard, 
the new V-51 series of vapor-tight 
lighting fixtures makes relamping or 
cleaning safe, swift and simple. Re- 
moving or replacing reflectors, too, 
is done with a single twist, made pos- 
sible by a special attachment consist- 
ing of a neoprene ring which snaps 
securely into a groove. 

The V-51 line includes 18 different 
types of malleable iron bodies for 
—— ceiling or bracket mounting. 
tach body takes both 100 or 150- 
200 w. unit assemblics. Complete 
interchangeability of parts permits the 
assembling of 256 complete fixtures, 
using only 32 basic components. 

Just recently put into production 
is another new line, the AA-51 series 
of vented explosion-proof fixtures. 
The same unit-assembly principles are 
used. Safety is assured by the fact 
that five full threads of the canopy are 
engaged whenever contact is made or 
broken, thus confining any arcs in 
approved explosion-proof method 
even if line current should acciden- 
tally be left on when removing or re- 
placing the fixture. 

The venting feature results in a 
more even heat distribution and much 
cooler operating temperature. The en- 
tire lower edge of the hood serves 
as a continuous louver, giving as much 
as 12 times the louver space of pre- 
vious fixtures.—Appleton Electric 
ye Wellington Ave., Chicago 
3, Hl. 


Electronic Amplifier 
Spots Mechanical Treubles 


If you think you missed your call- 
ing and should have been a physician, 
you can at least practice diagnostics 
with an engineer's stethoscope. A 
new electronic amplifier, known as 
the Electro-Probe, makes it possible 
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ELECTRICAL 


& MECHANICAL E 


to locate and diagnose trouble spots 
in machines, Piping, etc., by ampli- 
fying noises and vibrations. 

The device includes pick-up probe, 
three-stage amplifier, speaker and 
headphones. List price is $110.— 
Erwood, Inc., 1770 Berteau St., Chi- 


cago 13, Ill. 


Storage Batteries 
In Polystyrene Cases 


A new series of storage batteries of 
two-cell and three-cell construction 
for stationary applications offer dis- 
tinct advantages in space and weight 
saving, maintenance and improved 
dependability, according to a recent 
announcement. 


Designated as Exide Type PLX, 


QUIPMENT 


the batterics are housed in trans- 
parent polystyrene cases which show 
at a glance the level of the electrolyte 
and the approximate state of charge. 
Markings on the case indicate the 
recommended high and low electro 
lyte levels. Built into each outer cell 
is a chamber in which a red, a white, 
and a blue ball float in electrolyte 
when the battery is fully charged. 
When the battery is 10 percent dis- 
charged the blue ball sinks. When it 
is one-third discharged the white ball 
sinks, and when two-thirds discharged 
the red ball goes down. 

An improved safety feature is an 
automatic venting device of clear 
polystyrene built into each cell to pre- 
vent excessive accumulation of gas. 

The two-cell batteries have a 50 
amp.-hr. capacity ai the 8-hr. rate, 
while the three-cell units have a 
100 amp.-hr. capacity. 

Another announcement of interest 
to battery users describes six improve- 
ments in the Exide-Ironclad storage 
battery. One of these improvements 
is the introduction of a new alloy, 
Silvium, in the construction of the 
grid. An alloy of silver, 
ead and other components, Silvium 
is said to be highly resistant to cor- 
rosion and thus provides a longer posi- 
tive grid life-—Electric Storage Bat- 


tery Co., Box $109, Philadelphia 1, 
Pa. 


MOBILE LUBRICATION SERVICE FOR VALVES 


A fleet of special trucks and trained crews of lubrication specialists can 
take over the responsibility of proper lubrication of all lubricated valves on a 
customer's property, be it a chemical plant, refinery, tank farm or pipeline. Service 
is on a contract basis. The customer is provided with complete service records, 
and each valve is date-tagged after each servicing.—Desco Service Co., 804 


Louisiana Ave., Shreveport, La. 
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and level. spans distance between primary 
and control element without i 


"Measuring . . . analyzing . . 
—the Autronic System keeps your process q 
stream assures quality product 

‘by controlling temperature, 


flow and. level properly, i 

without cycling, drifting, shifting. 

Call in our engineering representative 
explain how Swatrwout Autronic 


Swartwout 


THE SWARTWOUT COMPANY + 18511 EUCLIO AVENUE CLEVELAND 12, OHIO 
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ally driven horizontal pump. 


NEW FLUIDS 


HANDLING 


External driving mognet assembly 


Stotionary shoft 


, Non -magnetic 
diaphragm 


Internal driven magnet 
ond 
impetier assembly 


Following three years of develop- 
ment and exhaustive field testing Peer- 
less has unwrapped its new magnetic- 
The 
pump is leakproof, with no rotating 
seals, no packing, no rotating member 
between the driver and the driven 
unit. The impeller, completely sealed 
off inside the pump housing, is driven 
by magnetic force. 

By referring to the cutaway draw- 
ing of the pump above you can see 
that the pump is an end suction type, 
with the motor mounted in a normal 
direct-connected position. However, 
instead of being directly connected to 
the pump, the motor shaft terminates 
just short of a stationary non mag 
netic diaphragm which seals off the 
inside of the pump. Mounted on the 
motor shaft is an assembly of perma- 
nent magnets. Behind the diaphragm 
is a matching magnet assembly 
mounted in tandem with the pump 
impeller on a stationary shaft. Magnet 
and impeller are coupled together with 
bolts. Lubrication of the bearing sur- 
faces is done by the liquid being 
pumped. 

Applicaticns for the magnetic-drive 
pump are expected to center around 
processes where a closed system of 
liquid flow is necessary or where liquid 
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Leakproof Pump Has No Seals 


Impeiler, combined with an assembly of permanent 
magnets, is driven by a matching external magnet assembly. 
With no direct coupling, stuffing box is eliminated. 


contamination, leakage and shaft cor- 
rosion are serious problems. Hazard- 
ous, toxic, odoriferous, corrosive, or 
extremely hot or cold liquids can be 
handled. The one limitation that 
must be observed is that suspended 
solids cannot be tolerated, since the 
liquid being pumped serves to lubri- 
cate the internal bearing surfaces. ‘This 
is in common with another pump of 
this type described in a previous issue. 
(Dec. 1951, p. 190). 

Some of these pumps have been 
tested for a aaled of time on am- 
monia, liquid chlorine and organic 
acids in plants of several prominent 
chemical producers. 

Almost any of the common mate- 
rials of construction can be used, so 
long as a non-magnetic material is 
used for the diaphragm separating the 
two sets of magnets. Size of this type 
of pump, however, is limited at the 
present time to the range of 1 to 2 hp. 
and flows up to 150 gpm. at 70 ft. of 
head, rotating at 1,760 rpm. 

Beyond the 2-hp. size, several 10- 
hp., 3,460-rpm. vertical pumps have 
been developed using the same prin- 
ciple of operation. Such units can be 
designed to meet specific application 
requirements.—Peerless Pump Div., 
301 W. Ave. 26, Los Angeles 31, Cal. 
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Electromagactic Pump 
Mas No Meving Parts 


The need for a pump to handle 
liquid metal coolants in atomic energy 
work has fostered the development of 
a direct-current clectromagnetic pump 
which has no moving parts. Capable 
of being run continuously with liquid 
metals at 750 deg. F., the pump is 
being used to circulate a liquid metal 
coolant through an experimental 
breeder reactor at the Atomic Energy 
Commission's testing station in Idaho. 

The pump consists essentially of a 
straight piece of tubing, two copper 
bars and an electromagnet. The tub- 
ing is either thin-walled stainless stcel 
or nickel-chrome alloy pressed into a 
rectangular cross-section. Heavy cop- 
per conductor bars are silver soldered 
to opposite sides of this tubing. This 
assembly is connected into the pipe- 
line with the poles of an electromagnet 
placed on either side of it. 

An electrical current entering the 
tubing wall passes through the liquid 
metal and develops in it a longitudinal 
thrust. A current of 20,000 amp. at 
1 v. operates the pump.—Argonne Na- 
tional Laboratory, P. O. Box 5207, 
Chicago 80, Til. 


Flew Centrol Valve 
Designed for Slurries 


Designed particularly for propor- 
tioning and controlling pulp and 
paper stock and similar slurries, the 
new Ratogate valve can be used for 
any low-pressure automatic service. 

A wide range of — is ob- 
tained because the diamond-shaped 
outlet, formed by the V-notches of 
the discharge port and the sliding 
gate, provides a minimum wetted 
perimeter and maximum opening 
area. This design reduces the accu- 
mulation of solids which could block 
the passage, especially at low flow rates. 

The valve is said to be entirely self- 
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said: “Gan you clan heat exchangers fast: 


Dowell Service cleaned seven heat exchangers in 19 hours! 


This refinery had 7 heat exchangers that 
were badly fouled. Minimum downtime 
for cleaning was a prerequisite to main- 
tain production. Dowell Service removed 
80°; of the deposits from the process 
sides in only 19 hours. As a result the 
operating pressure drop through the 
system was lowered from 80 p.s.i. to 5 
p.s.i. with an equally satisfactory drop 
in operating temperatures. 


Dowell Service is the answer to the 
maintenance engineer’s demand for fast, 
efficient, economical cleaning. Mainte- 
nance time and costs can be cut by 


applying Dowell Service to condensers, 
process towers, boilers . . . to nearly any 
type of industrial equipment. Dowell 
engineers fill the equipment to be cleaned 
with liquid solvents. These solvents are 
designed to clean places inaccessible to 
other methods. Costly dismantling is 
eliminated and downtime is shortened. 


What's your cleaning problem? Dowell 
Service Engineers will be glad to consult 
with you on better, faster methods of 
cleaning your equipment. No obligation, 
of course. well Service is as near as 
your telephone. 


Other recent Dowell jobs: 


Oil, woter, algae emulsion removed from 
refinery circulating water system in only 6 hours. 


Water side of 15 tube and shell condensers 
cleaned = refinery. After Dowell Service, 

Hi d 20° cooler thon when 
s were chanically cl Chief 


engineer estimates Dowell Service paid for 
itself in approximately 122 days. 


Partially carbonized oil and grease caused 
trouble in five 150,000 Ib. /hr. boilers in a South- 
western refinery. Dowell Service removed the 
deposits from each boiler in ao few hours. 


DOWELL INCORPORATED + TULSA 1, OKLAHOMA 


New York 20 Pittsburgh 19 Ft. Worth 2 Mt. Pleasant, Mich. 
Boston 16 Dearborn, Mich. Shreveport 69 Hamilton, Ohio 
Ardmore, Pa. Chicago 4 Charleston, W. Va. 
Baltimore St. Louis 8 Indian Salem, |tinois 
Wilmington 99 Kansas City 8 Loursville Beaumont, Texas 
Richmond 19 Wichita 2 Upper Montclair, N. J. Bor exas 
Jacksonville 2 Oklahoma City 2 Anniston, Midland, Texas 
Buffalo ston 2 Hattresbur Wichita Falls, Texas 
Cleveland 13 New Orleans 12 Lafayette, Hobbs, N. Mex. 


A Service Subsidiory of 
THE DOW CHEMICAL COMPANY 


CHEMISTRY 1ED TO MAINTENANCE CLEANING PROBLEMS 
4 
| 
| 
Maintenance cleaning service for industrial heat exchange equipment. 


Friums Hanpiinc, cont. 


cleaning. It is swept clean by the 
agitating action of the flow passing 
through the body, and there are no 
internal pockets where dead stock 
can collect. A sight glass permits 
inspection of the discharge port and 
the sliding gate 

All Ratogate valves are equipped 
with pneumatic cylinder operators 
and positioners. Standard material of 


construction is Type 304 stainless 
steel, but other materials are also 
available.—Fischer & Porter Co., 6110 


County Line Road, Hatboro, Pa. 


Malleable Iren Fittings 
Eliminate Thread 


Standard size plastic and steel pipe 
from 4 through 2 in. can now Be 
joined without threading by using 
lelsco malleable iron threadless fit- 
tings. These fittings are factory as- 
sembled and ready to use. All you do 
is insert the plain pipe end into the 
fitting and tighten the nuts with an 
ordinary wrench. 

Pictured in the cut are a coupling 
and a tee. It can be seen that each 
opening in the fittings is provided with 
a screw-threaded locking ring. Inside 
the opening is mounted an annular 
neoprene ring with a large cnough 
1. D. to fit around pipe introduced 
through the opening. The neoprene 
ring is seated against a shoulder in the 
body of the fitting. When the lock- 
ing ring is tightened after inserting a 
pipe in the fitting it compresses the 
neoprene ring around the pipe, mak- 
ing a tight seal. 

It is said that the Telsco joint is 
actually stronger than a threaded joint 
because the pipe walls have not been 
weakened by threading. The neoprene 
ring also acts as a cushion to protect 
the pipe from the strains of expansion, 
contraction and vibration. 

The tough, shock-resistant, high 
tensile-strength malleable iron castings 
are manufactured according to ASTM 
specification. A special rust-preven 
tive process renders the fittings resist 
mt to corrosion.—Texas Lawn Sprink 
ler Co., Inc., 5422 Redfield St., 
Dallas, Tex. 
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Properticoning Pump 
Features Simple Design 


Model 100 chemical proportioning 
pump features a new simplified de- 
sign which makes for maximum 
versatility. Pump heads are inter- 
changeable; any simplex can be 
readily converted into a duplex. 

Maximum capacity is 12 gal. 
hr. for discharge pressures up to 1 
psi. Output is controlled by movi 
an adjustment nut along a valibrated 
scale on the eccentric, shortening or 
lengthening the stroke—Neptune 
Pump Mfg. Co., 4912 N. 6th St., 
Philadelphia 20, Pa. 


Series KR Durcopump 
Fer Cerrosive Solutions 


Industrial installations of the re- 
cently developed Series R Durco- 
pump, with over a year of service in 
some instances, indicate the unit to 
be very satisfactory for handling cor- 
rosive solutions. Among the design 
features aimed at combating corrosion 
are interchangeability of wet-end parts 
in various alloys to meet changing con- 
ditions, impeller vanes heavier at the 
tips where corrosion and erosion are 


most severe, and the fact that no 
threads are exposed to solutions. 
The pump has a rugged cast iron 
frame, reinforced at the top to obtain 
minimum distortion, 
bored for best bearing alignment. ‘The 
— is vertically split, with an in- 
tegral stuffing box. Balance rorts are 
located in the impeller to relieve pres- 
sure in the stuffing box and the shaft 
is threaded into the impeller, thus 
eliminating an impeller nut.—The 
Duriron Co., Inc., 


ayton 1, Ohio. 


Hydraulic Pamp 
Doubles As Flaid Meter 


A new 2,000-psi. vane-type hy- 
draulic pump, said to incorporate a 
new principle of radial balance and 
construction, can also be used as a 
fluid motor. No alterations of any 
kind are necessary within the unit 
itself to utilize its two-way perform- 
ance. It can be used for either clock- 
wise or counter-clockwise rotation. 

Four sizes are available; each size 
is offered with a choice of cam rings 
to widen the range of delivery or 
torque rating. This provides a range 
of eight different capacity levels. In 
pump applications, these capacities 
are from 24 to 60 gpm.—Denison 
Engineering Co., Columbus, Ohio. 


HEAVY-WALLED PLASTIC PIPE FOR PRESSURE OR VACUUM 


sting increased wall thickness, ‘Type WS plastic pipe has been devel- 
oped primarily for water service installations and applications involving high 
vacuum. Working pressure is 120 psi. in sizes from 2 to 14 in. and slightly less 
in larger sizes up to 6 in.—Carlon Products Corp., 10225 Meech Ave., Cleveland 


5, Ohio. 
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Experienced 


eliable 


offers an 
extensive 
line of 
oxygenated 


solvents and chemicals... 


The solvents and chemicals sold under the ENJAY* Oval 


ENJAY markets this wide range 


of industrial chemicals: Trade-Mark are outstanding for high quality and de- 
pendability. Every day more industries are calling on 

the long experience of the Enjay Company . . . making 
Petrohol 99 (Isopropy! Alcohol) Isoprene greater use of the diversified line of solvents and chem- 
Secondary Buty! Alcohol Dicyclopentadiene 
Isoocty! Alcohol Aromatic Tars icals marketed by Enjay to increase product quality. 
Isopropy! Acetate Paratone 

ndary Buty! A Parapoid 
ENJAY products are marketed in bulk or in 
quantities to fit your requirements. 
lsopropy! Ether Vistonex 


Naphthenic Acids ENJAY COMPANY, INC., 15 West 51st St., New York 19, N. Y. 
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Diisobutylene 
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ULTRASON.C probe and computer. 


INSTRUMENTS 


& CONTROLS 


Remote computer 


/ 
;Probe / 


HERE is typical installation. 


Ultrasonics Measures Viscosity 


The resistance of fluids to ultrasonic vibrations is 
electronically computed and recorded. Result—a new tool 


Viscosity of liquids and suspensions 
1s ot vital concern to the chemical 
engineer. In measuring this property 
he is too often aware of a tak that is 
bothersome, time and labor consum- 
ing. Here is a new instrument that 
greatly simplifies this task and could 
likely put continuous viscosity meas- 
urement in the same class with con- 
tinuous pH control. 

The Ultra-Viscoson uses ultrasonic 
waves to measure viscosities of New- 
tonian liquids and apparent viscosities 
of non-Newtonian liquids. The oper- 
ation is both continuous and auto- 
matic. The sensing element is a probe 
the size of a fountain pen consisting 
of a thin alloy steel blade protruding 
from a stainless steel barrel. Threads 
on the barrel allow the element to be 
screwed into a tapped hole in the side 
of a tank or the wall of a pipe. Con- 
nected to the probe by a cable of any 
length up to 1 mi. is an electronic 
computer 

Here is the way the unit works: 
Ultrasonic waves are produced by the 
sealed probe in the liquid surrounding 
it. This causes minute lavers of the 
liquid to slip back and forth over one 
another at a corresponding frequency 
with bidirectional or alternating mo- 
tion. The electronic computer instan- 
tancously computes the energy re- 
gp to produce this sliding motion; 
this energy is proportional to the vis- 
cosity of the liquid 

Operating frequency of the Ultra- 
Viscoson is 28 kc. per sec. and the 
peak amplitude of vibration of the 
probe is less than 1 micron. The 
ultrasonic energy level in the liquid is 
verv low—in the range of microwatts. 
This insures that there will be no 
change in the characteristics of the 
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for continuous viscosity measurement and control. 


sample due to the effect of the ultra- 
sonic energy. It is also far below cavi- 
tation levels. 

On the face of the computer is a 
swinging needle and scale which is 
marked from 0 to 50. A knob permits 
selection of the following ranges: 
0-50, 0-500, 0-5,000, 0-50,000. The 
units are the product of viscosity and 
fluid density, or cp. x ./cc. 

Because reading of the Ultra-Vis- 
coson is instantaneous and continuous 
you can secure continuous curves of 
the readings by connecting a standard 
recorder or recorder-controller to the 
outlet provided in the back of the 
computer. Such curves have been 
found to be extremely valuable in re- 
search and development. When tied 
in with a production operation, such 
as the blending of two fluids having 
different viscosities, it provides a con- 
tinuous record of the blending oper- 
ation. At the same time it can auto- 
matically position control valves on 
the two fluid streams. 

A large number of installations have 
already been made throughout the 
chemical and petroleum industries, 
even though the instrument has been 
on the market only a year. For instance, 
the Ultra-Viscoson is being used 
to measure the degree of polymeriza- 
tion of polystyrene, phenol-formalde- 
hyde, melamine and alkyd resins for 
production control Melts 
of polyethylene and various casting 
resins are readily measured. Work is 
now in progress to apply the Ultra- 
Viscoson directly to extruding ma- 
chines to automatically control the 
viscosity at the extruding dic. Other 
materials where the instrument can be 
applied are soaps, detergents. paper 
coatings, printing inks and lube oils. 


A modified Ultra-Viscoson is being 
used at thousands of atmospheres of 
pressure to study viscosity and poly- 
merization processes in a sealed high- 
pressure vessel. Other standard instru- 
ments are similarly employed at 
temperatures ranging from —150 to 
+650 deg. F., from vacuum to 500 
psi. pressure. 

Currently the Ultra-Viscoson is 
priced at $1,000, exclusive of installa- 
tion costs—Rich-Roth Laboratories, 
673 Connecticut Blvd., E. Hartford 8, 
Conn. 


Electrical Compater 
Figures Equilibrium Data 


A new electrical phase-equilibrium 
computer will solve in a very few 
minutes a complex flash equilibrium 
relationship which would ordinarily 
— up to 14 hr. to solve by man- 
ual procedures. Problems of this ty 
are frequently encountered in the de- 
termination of optimum operating 
conditions for fractionators, 
and condensate separators. 

The computer is essentially a resist- 
ance bridge network in which the 
equilibrium conditions are achieved by 
an electrical balance of the bridge. 
The only power source necessary for 
operation is 110 v. a.c. 

Computers can be built to handle 
any desired maximum number of con- 
stituents and will solve systems hav- 
ing an intermediate number of com- 
ponents without any modification of 
the instrument. The model illustrated 
handles up to ten components and 
gives answers reproducible to the first 
three significant figures. Absolute ac- 
curacy is no better, of course, than 
the accuracy of the equilibrium con- 
stants of the system. 

In a typical problem, the data in- 
troduced into the machine are the 


analysis of the feed in terms of the 
mole fraction of each constituent and 
the equilibrium constants for each 
constituent at the given temperature 
and pressure. The vapor-liquid system 
is represented by the resistance bridge 
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Jicketed 
1%” Thick Steel, 1-4" 
Diem, 17'-4" Long; 5 Ton Boor 


> 


ME for ASK 


For the construction Of pressure or vacu 
: equipment subject to ASME or API-AS 
‘ specifications, fully qualified Acme 
engineers and craftsmen provide oa 
wealth of experience. Acme 
Equipment more thon meets code 
requirements. In actual operation, 
@s exemplified by ma 
installations throughout + 
world, Acme equipment 
proven more economic 
while producing products of 
exceptionally high quality, 
Through creative 
engineering and mode 
facilities, Acme is able to 
hold construction costs to a 
minimum, consistent with good 
performance. For help in planning 
your new plant or the expansion of 
your present one, our facilities are ot 
your disposal. Write for the information you 
require, without obligation. 
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on special tools 
and intricate 
installations | 


Cut “downtime” to a minimum! Saran 
lined steel pipe can be cut and threaded 
in the field as easily and quickly as ordi- 
nary steel pipe—involving No costly de- 
lays with special tools or handling. And, 
once installed, saran lined steel pipe 
means dependable long term operation. 
In addition to excellent corrosion resist- 
ance, this remarkable pipe offers you the 
plus values of rigidity and pressure 
strength. 

These advantages are of prime importance 
to you in the reduction of shut-down time 
and equipment replacement. INVESTIGATE 
saran lined steel pipe today! Mail this 
coupon for full ialitonetinnn Saran lined 
steel pipe is manufactured by The Dow 
Chemical Company. 

Distributed by 


Saran Lined Pipe Company 


2415 BURDETTE AVE. © FERNDALE, MICHIGAN 
With Offices in New York © Boston « Philadeiphic 
Pittsburgh Chicago Tula © Portland Indianopolis 
Sen Francisco 


Angeles 


send today! 


Please send me your catalogue 
containing detailed informa- 
tion on Saran Lined Pipe, 
Valves and Fittings. 


NAME. 


TITLE 


COMPANY 


ADDRESS. 


= 


product 


InstruMENTS & Contrors, cont. . . 


network and the equilibrium condi- 
tion is achieved by the bridge balance 
on a null indicating meter. 

This balance gives the ratio of total 
liquid to total vapor in the output. 
Subsequent balances solve for the 
liquid fraction of each constituent and 
the total vapor in terms of moles per 
mole of feed.—Beckman Instruments, 
Inc., South Pasadena, Cal. 


Indicating Pyrometer 
With Straight-Line Control 


Model 293 Capacitrol incorporates 
the new Line-otrol feature which, it 
is claimed, automatically reduces to 
a minimum the on-and-off variation 
of the instrument above and below 
the control point. It provides a type 
of proportioning control for such 
— ment as ovens and furnaces 
which heretofore has been obtainable 
only through the use of auxiliary de- 
vices or more costly equipment. 

The new instrument uses the 
same measuring system with Alnico V 
magnet and control assembly as its 
predecessor, Model 292, but with 
the further advantage of being able 
to compensate for — transfer 
lags. A wide range of standard scales 
in various thermocouple calibrations 
is available——Wheelco Instruments 
Co., 847 W. Harrison St., Chicago 
7, 


Electrenic Instrument 
Measures Twe Variables 


A new electronic inductance bridge 
receiver combines in a single instru- 
ment a number of functions which 
formerly required the use of two in- 
struments. The user can now indi- 
cate, record, integrate and control 
flow, liquid level or motion with a 
single circular chart instrument. Data 
can also be retransmitted pneumat- 
ically to a second receiver remotely lo- 
cated.—Minneapolis-Honeywell Reg- 
ulator Co., Wavne & Windrim Aves., 
Philadelphia 44, Pa. 
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Farrel-Birmingham 
Has Designed 
Your Calender 


Farrel-Birmingham has built every one of the cal- 
enders represented by these thirty-four diagrams. 
As a result, you can be almost certain that the basic 
design for the “specialized” machine you require 
has already been worked out by F-B engineers and 
proved on the job. 

But this does not mean that the calender you buy 
will be an off-the-shelf machine. To the contrary, 
physical proportions, materials, type of construc- 
tion, lubricating system, gearing, special operating 
features — in fact, every detail of every calender 
is designed for a specific job. 

Why not take advantage of Farrel-Birmingham’s 
unequalled experience. We will engineer a calen- 
der with any combination of design features and 
attachments necessary to fill your particular re- 
quirements. For further details, send for a copy of 
Bulletin 174. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONWIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N.Y. 
Soles Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
Los Angeles, Houston. 


8-713 


32x92" four-roll, Z-type 
calender with crossed 
axes dj 9 
ism for bottom side roll, 
flood lubrication, hy- 
draulic pullbacks and 
Uni-drive. 
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NEED METALS? 


BRASS Sheet, Plate, Tube, Pipe, Wire, Rod and Bar, Extrusions, Structural 

nickel” Shapes . . . and the following INDUSTRIAL PRODUCTS: Fasteners, 

4 Tube Finings, Pipe Fittings, Valves, Silver Brazing Alloy, Welding 
Material, Solder, Castings, Tube Expander Equipment, Liquid Plastic 

Protective Coating, Metallic Caulking Compound, Aluminum Meto! 

Trim, Waterproof Barriers, Nails, Handrail Fittings, Low Melting 

Alloys, Aluminum Jocketing, Wire Cloth and Rope, and “O” Rings. 


Precision Equipment for Shearing and Slitting. 


*Not stocked in Kansas City or St. Louis territories. 


@ DAVENPORT, (OWA 
@ INDIANA 


“¥® ST. Louis 
KANSAS City 


@ WICHITA) KANS, 
T 
te 4 @ JACKSON, MISS. 
t@ DALLAS BATON la. 


@ FORT WORTH, 
{ @ SAN ANTONIO, ‘TEXAS 
id @ BEAUMONT, TEXA 
i t@ HOUSTON 


NEV ORLEANS 


THEN CALL: 


WETRL GOQDS CORPORATION 


=a Call, wire, or write nearest Metal Goods Corporation Repr tati 


General Offices: SALES SERVICE OFFICES eng h 
4 Stote Street 
St. Levis 15, Missouri deckson, Missicsippl Robert L. Tharp 
78) Raymond Road Phone: 2-3156 
George E. Aterberg 
Heuston Phone: 5-271! Omoha, Nebraska 
TOFFICES AND WAREHOUSES 71) Milby Sweet Wichita, Kanses 67th Avenve 
St. Levis 15, Missouri Horris T. Greg 2200 East Central 
5239 Brows Avenve Phone CEntral Ray Noller Phone m2 
Nels Hower Phone: 7-892! Beaumont, Texas 
Phone: GOodfellow 1234 Denver 2, Colerede Decatur, Illinois 238 Bowie Bidg 
x 16, Mo. 2425 Walnut Street 1305 West Sunset LT. Dodson 
Cornelius C. Dehn Arlie W. Tempel Phone: 4.7536, 4-7537 
‘on Phone AComo 589! Phone: 8-1314 Tense 
Prone: NOrclay 3516 Dallas 9, Texes Baton Rouge, Lovisions 382! Carolyn 
6211 Cedar Springs Rd 44! 9 Mimoso Street John M. Turbitt 
Sam D Hodgdon Paul P. Phone: FOrtune 4369 
Phone: Elmhurst 3271 4 Sen Antonie, Texes 
indianapolis 2, . 2012 Alamo Natt. Bidg 
432 Julio Horry L. Newton Roy D. Bagaley 


1333 N. Pennsylvania Phone: GArfield 3161 
Cort Wedemeyer 
Phone: CAnal 7373 one: Lincoln 4980 
is, Tennessee 
713 Columbion Mutual 
Tower Bidg 
Robert W. Downs 
Phone: 5-8721 
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BAKER PLATINUM METALS CATALYSTS 
ARE AVAILABLE IN ANY REQUIRED 
CONCENTRATION OF METAL ON THE 
CARRIER AND IN THE FORM BEST 
| SUITED TO YOUR REQUIREMENTS. 


a 


IF CATALYSIS IS PART OF YOUR PRODUCTION x if you are developing 
© new process involving a catalytic stage, our broad experience and facili- 
ties, available in full confidence and without obligation, may be of con- 
siderable assistance to you. 

Where cleanliness, control, high yield and catalytic activity at low tem- 
peratures and pressure are factors, Baker-developed platinum metals 
catalysts may be particularly interesting to you. They are doing a phenome- 
nal job for many large and small volume industrial chemical and pharma- 

tical facturers in varied fields—getting results that were never 
possible with the base metals and oxid 

A Baker Research representative will be glad to visit your plant to assist 
in determining the most efficient, economical catalyst for your production. 

’ We'll be pleased to have you request this service. 


BAKER 


& COMPANY, INC. | Airy 


CATALYSTS 


Send for new file 


113 ASTOR STREET NEWARK, J. 
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With Systox. 


Double Threat Insecticide 


Newly-approved systemic attacks bugs in two ways: 
through the stomach; through the nervous system on con- 
tact. It often exhibits twice the impact of parathion. 


For the first time the U. S. Dept. 
of Agriculture has approved a systemic 
insecticide for use in this country. 
Called Systox, it has been okayed for 
use on cotton to control aphids and 
mutes. 

Pittsburgh Agricultural Chemical 
Co. are now making it commercially 
at Neville Island, Pittsburgh. And they 
expect USDA permission soon for use 
on such plants as TOSCS, vegetables and 
tobacco. They also expect sales to 
exceed a million dollar volume. 

The product is an organic phos- 
phate ester—0,0-diethyl1-0-2—(ethyl- 
mercapto)-cthyl thiophosphate. After 
being applied cither to the foliage (as 
with cotton) or to the soil, it is ab- 
sorbed and spreads throughout a 
treated plant by a physiological action 
called translocation 

It kills in two ways: as a stomach 
poison where it is sucked into the 
insect’s digestive system; as a contact 
poison when it reaches the insect’s 
nervous system. 

PACC claims that it renders treated 
plants toxic to insects three or four 
times longer than conventional in- 
secticides. Plant toxicity lasts until 
the enzymatic action within the plant 
breaks it down. Breakdown end prod 
ucts are harmless. 
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Rain cannot wash off or dilute Sys- 
tox because it is absorbed into the 
plant. It is effective in small doses, 
even as small as one ounce of pure 
Systox in solution peracre in some 
cases. Field tests have shown that 
only two applications per season are 
required in many cases as compared 
to the usual five to ten spray applica- 
tions of conventional insecticides. 

It can be effectively applied to seeds 
before planting, giving protection to 
the young plants for some time. In 
general, it appears to concentrate in 
new growth which needs more pro- 
tection. It seems harmless to insects 
preying on the aphids and mites and 
does not affect honey bees. 

Because of the manner in which 
it works, Systox is said to be twice as 
effective as parathion in many cases. 
However it is no more hazardous for 
trained operators to handle. 

It forms an emulsion in water and 
can be diluted to any desired strength. 
It is suitable for use in all power- 
operated ground and aircraft sprayers. 

Cost to the cotton grower will be 
about $8 per yr. per acre according 
to present test results. Price is about 
$32 per gal. for the concentrate which 
contains 4 Ib. of the pure chemical 
in an emulsifier. 


Developed by Dr. Gerhard Schrader 
of Farbenfabriken Bayer, Germany, it 
was patented last October. Chem- 
agro, a corporation jointly formed by 
the Pittsburgh company and Geary 
Chemical, has the U. S. license and 
the trade-marked name. 


Synthetic Elastomer 


Resistance to abrasion and heat 
suggests applications in ;rotective 
coatings, wire and cable, me- 
chanical goods. 


A pilot plant at Belle, W. Va., now 
produces chlorosulphonated poly- 
thene, a white, spongy matted com- 
pound. Called Hypalon S-2, it is 
made by treating polythene resin with 
chlorine and sulphur dioxide. 

Blended with natural and synthetic 
rubbers it imparts resistance to ozone, 
abrasion and heat as well as greater 
stiffness. With these properties it 
combines good flex life. 

It is unique among elastomers in 
that it does not require carbon black 
for reinforcement. Thus Hypalon 
compounds can be fabricated without 
color limitations. 

One of its outstanding properties, 
complete resistance to ozone, con- 
tributes to weather durability of 
compounded and cured stocks. This 
constituent of the atmosphere is re- 
sponsible for deterioration of natural 
and synthetic rubbers. For example, a 
compound of the elastomer used as a 
fabric coating suffered no loss what- 
ever in toughness after two years’ ex- 
posure in Florida. 

Still in an early stage of develop- 
ment, Hypalon S-2 is said to offer 
opportunities to manufacturers of 
tire-tread stocks, white-sidewall tires, 
automotive weather-stripping and 
window channels, coated fabrics, wire 
and cable covering, protective coat- 
ings for rubber and many other prod- 
ucts. 

Although processed much like or- 
dinary rubbers, the chemistry of this 
chlorosulphonated polythene is differ- 
ent. Accordingly, curing systems are 
quite different from those used with 
other elastomers. 

The preferred compounding in- 
gredients include a metal oxide curing 
agent, such as litharge or magnesia, an 
organic acid, an accelerator, and fillers 
as required. Other common rubber 
compounding ingredients such as soft- 
eners, extenders, antioxidants and the 
like are also used. 
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Hypalon is based on a polyethylene 
having an average molecular weight 
of about 20,000. It contains approxi- 
mately one chlorine for each seven 
carbons, and one sulphonyl chloride 
group for every 90 carbons. By vary- 
ing molecular weight and its distribu- 
tion, chain branching, and the degree 
of crystallinity, a wide variety of de- 
rivative types may be prepared and 
some day offered commercially.— 
Polychemicals Dept., E. I. du Pont de 
Nemours Co., {Wilmington 98, Del. 


Low-Pressure Laminates 


Withstand continuous exposure 
to 500 deg. F., intermittent ex- 
posure to 900 deg. 


Low-pressure silicone-glass laminates 
excel organic resin bonded glass lami- 
nates, useful oaly at operating tem- 
peratures below 350 deg. F 

Physical and electrical properties of 
these materials are comparable to those 
of conventional high-pressure silicone- 
glass laminates molded at 1000 psi. or 
higher. Their mechanical strength is 
far — to silicone-bonded mold- 
ings of chopped glass, mica or asbestos. 

Finished sat are weigh less than 


aluminum or 


magnesium and are 


stronger than either at 500 deg. F. 
Smooth, non-porous and easily ma- 


chined, they are said to be highly 


water repellent and resistant to most 
commonly used chemicals. 

Laminating stocks may be pre- 
formed and used to prepare complex 
shapes either by bag molding or in 
light metal molds. Flat sections can 
be laminated in thicknesses ranging 
from 0.01 to 2 in. 

The laminates are molded at pres- 
sures from 3 to 30 psi. of glass cloth 
and Dow Coming 2104—the only 
commercially available silicone resin 
with the necessary properties. The 
resin has a low initial viscosity at 
laminating temperature and a gel time 
which may be controlled by the addi- 
tion of a catalyst—Dow Corning 
Corp., Midland, Mich. 


Fael Additive 


To increase potential output of 
desired grades of diesel fuel. 


As little as one-tenth of one per- 
cent, by volume, of a new ignition 
improver is said to bring many dis- 
tillate heating oils within the cetane 
number range of commercial diesel 
fuels. Moreover, it is reported to im- 
prove the cetane number of all types 
of diesel fuels, regardless of crude 
source, refining technique, or sulphur 
content. 

The compound consists of a mix- 
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IN BRIEF—A capsulated listing of this month's newsworthy products 


it's New... 


Insecticide 
Synthetic Elastomer 
Laminates 
Fuel Additive 

mb Glass Reducing ex 
Fire-Proof Coating 
Fire Retardant 
Synthetic Fiber 
Surface Active Agent 
Plastic Coating 
Silicone-Fiberglas 
Anti-Static Agent 
Copolymer 
Monomer 
Dimethylethanolamine 
Oll Base Paint 
Isonicotinic Acid 
Hydrazide 


it's Good For... 


Use on cottons to control aphids, mites 
Protective coatings, wire and 
Withstanding continuous exposure to © 
Improving cetane numbers of diesel fuels. . 
losion hazards in plant windows 
Protecting ah types of wood uprights... 
Indoor and outdoor protecti.n 
Acid, burn, stain, moid and insect resistance. . 
An emulsion stabilizer, 
Protecting surfaces of light metals 
Heat resistant ducting, - 
Acetate, rayon, nylon and the new synthetics......... 


cabie. 


00 deg. F 


antifoam agent 


sleeves, couplings... .. 


Paper coatings, adhesives, inks, lacquers 3 
Low temperature rubber polymers and copolymers 
lon exchange resins, wetting agents 

‘or one-coat protection of masonry 


Fighting TB, on a test basis thus far 


ture of primary amyl nitrates, which 
is blended into the finished fuel. 
Called DB-36 amyl nitrate, it is now 
available in sample quantities for 
evaluation by the oil industry. 

Aim of the new product is to enable 
refiners to supply the required grades 
of diesel fuel in the needed quantities 
at low cost. Forecasts are that it will 
increase the flexibility of refining op- 
erations by eliminating or reducing the 
selective blending now often required 
to produce diesel fuel of the required 


ignition quality. It will permit the 
upgrading of some heating oil stocks 
for diesel fuel purposes and make 
possible the marketing of diesel fuels 
which have more uniform ignition 
quality. 

Laboratory tests indicate that cetane 
numbers gained with the new com- 
pound are the equivalent of natural 
cetane numbers. This added ignition 
quality is retained during storage.— 
Ethyl Corp., 100 Park Ave., New 
York 17, N. Y. 


HOW TO REDUCE ONE EXPLOSION HAZARD 
Any explosion or pressure wave will open this glass on its built-in plastic 
hinges. Pressure is released and there will be fewer fragments. To repair 
simply push sections together and fasten with a bolt or fiber washer. Already 
used by the government, the glass-plastic laminate appears to have wide poten- 
tial application in the CPI. Outer layer is a sheet of glass, middle layer a par- 
tially segmented sheet of butyral plastic. Inner layer consists of four triangular 
pieces of glass, the central avea edges of which register with the segmented edges 
of the plastic. Plastic layer extends beyond the glass edges, is bolted to window 
serve as hinges.—Pittsburgh Plate Glass Co., 632 Duquesne Way, 


frame to 
Pittsburgh, Pa. 
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Fire-Proof Coating 


For protection of all types of 
wood uprights. 


Failure to stay put has made many 
fire-retardent products ineffective on 
vertical wood surfaces, though satis- 
factory on horizontalSurfaces. A new 
product called Fireplate contains a 
yelling agent to counteract this ten- 
dency to melt and migrate under high 
temperatures 

Fireplate’s ingredients also include 
bituminous materials, fire-retardent 
chemicals, a non-flammable solvent, 
1 plasticizer which in itself helps put 
out fire, asbestos which forms an in- 
combustible mat over any surface to 
which the coating is applied. Heat 
decomposes the chemicals and fire- 
smothering gases are given off 

Thanks to the incombustible solv- 
ent, the coating is said to provide 
fire protection the moment it is ap- 
plied. This, too is a new advantage 
Most available fire-resistant coatings 
use inflammable solvents (because 
they are less expensive) and thus, until 
such a solvent has evaporated it may 
actually add a fire hazard to a coated 
surface.—Zone Co., 917 North Main 
St., Fort Worth 6, Tex. 


Fire Retardant 
Blow torch flame at 1,900 deg. F. 


draws new coating into protective 
blister for asphalt coated wall 
board. 


Tamco Laboratories, small paint 
manufacturer in Los Angeles, sees big- 
ness looming ahead with a line of 
flame-resistant paints. Two new pro- 
ucts are the basis for optimism: a 
flame-resistant outside paint, and a 
flame-resistant clear coating for wood. 

Charles Talmadge, manager of 
Tamco and a 30-year veteran of the 
paint business, thinks that in these 


DYNEL BEATS COTTON FOR CHEMICAL-RESISTANT CLOTHES 


(123A) 


The chemical here is 60 percent sulphuric acid, the untouched 


trouser leg is of the new fabric. Workers handling corrosive chemicals are said 
to get 10 times more wear from dynel garments. Other advantages: burn, stain, 
mold and insect resistance. Other CPI applications: filter cloths and tubes, water 
softener bags. A dynel-wool dust fume bag, which filters hot acid particles *:om 
chimney discharges, has had exceptional industrial success. 


two products the company has some- 
thing without real competition. 

“There are other good flame-re- 
sistant inside paints,” he says, “but 
to my knowledge no one else has an 
outside paint that just won’t burn.” 

Talmadge’s favorite trick with pros- 
pective customers is to paint a wood 
shingle on both sides with Tamcoat, 
leaving one end uncoated; he lights 
the uncoated end, uprights the single; 
when the fire reaches the coated por- 
tion, the flame goes out. 

The clear coating is a varnish-like 
material that gives protection without 
discoloration, and has the same fire- 
killing properties as the paint. 

Chemical composition of the coat- 
ings is something ‘Talmadge isn’t talk- 
ing about, beyond saying they aren't 
oil and they aren’t rubber base. Water 
is used to wash up after the inside 
paint but cannot be used as a thinner; 
Tamco makes its own thinner. To 
tint the paint, which comes only in 
white, any coloring useable in a water 
paint is OK. 

The outside coating can be thinned 
with turpentine or mineral spirits, and 
tinted with any coloring useable in 
oil paints. 

In 20-min. fire tests by an inde- 
pendent laboratory, Tamcoat met the 
requirements of Federal Specification 
SS-A-118a, and it has also met the 
requirements of the California State 
Fire Prevention Code. In Tamco’s 
own tests, the coatings have resisted 
blow-torch temperatures up 1,900 de. 

Though the company recommends 
two coats of Tamcoat (there is an un- 
dercoater for both inside and outside), 
it also gives its blessing to the use 


of Tamcoat outside paint over or un- 
der oil paint. It “tends to areproof” 
a covering oil coat. 

‘Tamcoat retails at $7.95 for outside 
coatings, $6.95 for inside.—Tamco 
Laboratories, Compton, Calif. 


Surface Active Agent 


Promising as an emulsion stabil- 
izer, antifoam agent, mild anti- 
oxidant. 


Nonvolatile, cationic new surface 
active agent called Alkaterge-C is an 
amine-type compound. It reacts with 
mineral acids to form salts, some of 
which are water soluble and produce 
stable foams. 

These salts of mineral acids or the 
salts of the lower monobasic organic 
acids or hydroxy acids are effective 
wetting agents. With the higher fatty 
acids Alkaterge-C forms oil-soluble 
soaps. ‘The wetting power of these 
salts and soaps is frequently increased 
by the addition of alcohol or glycol. 

Solutions of the salts have been 
used as penetrants in the textile and 
paper industries and in the formula- 
tion of metals cleaners. In the water- 
meee of paper, salts of Alkaterge-C 

ave been reported to reduce the con- 
sumption of resin in the impregna- 
tion of paper pulp in the beaters. 

Its properties promise usefulness as 
an auxiliary emulsifying agent. Some 
data have been reported which indi- 
cate that it is useful in the preparation 
of water-in-oil emulsions. Also in oil- 
in-water emulsions Alkaterge-C or its 
soaps have been found to contribute 
to the stability of emulsions in the 
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How Celite 
filtration 
helps boost 
oil output 


To Boost THE OUTPUT of “tired” oil wells 
bordering on the limit of economic production, 
profit-conscious operators inject water under ex- 
treme pressure into the porous oil sandstone and 
force out the accumulated oil. But first, they filter 
this repressurizing water with Celite* to remove 
the suspended solids which would eventually clog 
the microscopic pores of the sandstone, thus block- 
ing the flow of water. All waters contain at least a 
trace of these troublesome impurities. 


Celite’s ability to do an exceptional filtering job 
can be attributed to these important factors which 
make it unique among filter aids: 


Carefully processed from the purest deposit of 
diatomaceous silica known, Celite is available in 
nine standard grades—each designed to trap out 


powder for tired oil wells 


suspended impurities of a given size and type. 
Whenever you reorder, you are assured of the 
same uniform, accurately graded ~owder received 
in your initial order. Thus, with Celite, you can 
count on consistent clarity in your filtrates—at 
highest rate of flow—month after month, year 
after year. 


The secondary recovery of oil by water flood- 
ing is just one of many processes in which Celite 
has provided the absolute clarity vital to a success- 
ful operation. The proper grade of Johns-Manville 
filter aid will assure you the same results —regard- 
less of the product or process involved. To have 
a Celite Filtration Engineer study your problem 
and offer recommendations, simply write Johns- 
Manville, Box 60, N.Y. 16. No cost or obligati 


*Reg. U.S. Pat. of. 


_Johns-Manville CELITE 


LV} FILTER AIDS 
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SIX PRE-PACKAGED CO, 
FIRE EXTINGUISHING 
SYSTEMS TO FIT YOUR 
SPECIFIC rcEDS! 


You measure 
your space... 


anybody who can cut 
pipe can install them 


Here's inexpensive built-in carbon dioxide fire protection 
against normal flammable liquid and similar hazards. 


The new Kidde Standard Pak is a ready-made, pre-engi- 
neered fire extinguishing “package” for volumes up to 6,000 
cubic feet. Anyone who can cut pipe can install it. Each 
kit contains dependable Kidde rate-of-rise heat detectors, 
efficient Kidde Multijet nozzles, and automatic discharge 
heads. Paks are supplied with or without pipe and fittings. 
Optional accessories include pressure trips and switches, 
remote controls, sirens, gongs. 


A choice of six sizes assures you of the right package for 
your particular requirements. For full information send us 
coupon below. 


(OU 0 


Walter Kidde & Company. Inc. 
628 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 


Please send me details on the 


New Kidde Packaged Fire Extinguishing System 
NAME_ 
FIRM NAME 


ADDRESS 


city ZONE STATE 


234 


Propuct News, cont. . . 


presence of calcium and magnesium 
wns. They aid in the dispersion of 
the insoluble calcium and magnesium 


¢ new product is useful in con- 
trolling certain types of foam encoun- 
tered in processing organic materials. 
It is used either alone or in a suitable 
carrier such an animal, vegetable or 
mineral oil. 

Mild antioxidant properties are in- 
dicated by the fact that 0.5 percent 
or more of Alkaterge-C in a drying oil 
tends to delay the drying of the film. 
It has been reported that the use of 
less than 1 percent in a hydraulic oil 
will reduce gum formation in the 
hydraulic system. This treated oil 
will clean a dirty system.—Commer- 
cial Solvents Corp., 17 East 42nd St., 
New York 17, N. Y. 


Plastic Coating 


Protects surfaces of light metal 
during handling. Adheres tightly, 
but to remove: lift corner and 
pull. 


A new plastic coating designed pri- 
marily for light metals has been de- 
veloped jointly by Cellon Ltd., and 
Birmetals Ltd., both of England. 

The coating forms a transparent flex- 
ible film which adheres to the surface 
of the metal. In addition to protect- 
ing the metal indefinitely, it is suffi- 
ciently tough and elastic to allow a 
polished shect to be pressed before 
the coating is removed. 

It is nonflammable, insoluble in 
gasoline, oil, water and many solvents; 


| it has a high electrical resistance and 


is colorless when dry. 

Possibly its most valuable applica- 
tion thus far is in protecting bright 
metals from the rolling mills through 
the various stages of Reading trans- 
port, fabrication, pressing and storage 
—that is, until the finished articles 
reaches the consumer. Also, by form- 
ing a cushion between, the metal and 
the dics, the life of press tools is 
prolonged. This material is being used 
by some of the larger British manu- 
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Other uses of these unusual products include: 
metal extrusion operations, lubricants and humec- 
tants in steam-set inks, water-soluble bases for 


Just stir these lubricants into water and they're ready to apply. 


When their work is done, remove them with a water rinse. No emul- decalcomanias, plasticizers in adhesives, solvents 


sifying or coupling agents are necessary to get them into solution and in fire-fighting foams, binders for ceramic colors, 
no costly alkalies or detergents are needed to remove them. additives in tin-plating solutions, and interme- 
r diates for the preparation of non-ionic surface- 
active agents and resins, 

Carsowax compounds are available for imme- 
almost completely during the fabricating cycle without excessive diate shipment in commercial quantities. For 


As rubber mold lubricants they give quick, clean release from the 
mold and impart an attractive finish to the rubber. And they burr: out 


carbon build-up. samples and further information call or write the © 
In textile processing sizes, their lubricating and softening action nearest of CARBIDE’s 21 offices. 


gives the size pliability and lubricity. As a finishing size Carnowax com- 
ARBIPE ano CARBO 
CHEMICALS COMPANY 


A Division of 


pounds impart a soft “hand” to cotton and viscose and acetate rayon. 


Besides their lubricating ection and water-solubility, Carnowax 
compounds have the advantage of being white in color, bland and non- 
irritating to the skin, and solvents for many medicaments. These 
properties have made them popular as ointment bases for drugs and 
cosmetics. Their water-solubility insures effective action by the medic- 
aments and complete coverage of tissue areas, as well as easy removal. 

In cosmetic creams and lotions, CARBOWAX compounds impart skin- 
smoothing properties without a moist or tacky feeling and can be 
removed easily between applications. 


The term “Carbowax” is a registered trade-mark of Union Carbide and Carbon Corporation, 
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Anew development worth investigating...“ 
acturers poils 1d aluminum sncet. 


On account of the shortage of the 
GOO DMAN Shaker Conve or raw materials from which the product 
y is made, supplies have been pretty 


much restricted to use on metals for 
. . export. 

for moving hot and abrasive materials Called Birlon, the new coating is 

' applied by spray or roller—preferably 

the latter—under controlled condi- 


HANDLES Transports hot, abrasive, wet or dry materials: coke, tions of heat and humidity. A film 


of 0.001 to 0.002 in. is recommended, 
sinter, dolomite, steel scrap, mill scale, castings, sili- according to the purpose for which 


con carbide, bauxite, and other ores. it is intended. It air-dries in 20 to 
30 min. and is said to have an ex- 
tremely high tensile strength, coupled 
with great elasticity. It adheres tightly 

Adaptable to short or long distances, small or large to the surface of the metal, like a thin 
VERSATILE tonnages — upgrade, downgrade, or on the lovel. Pow- | skin. But it can be removed very 


: : : easily, without the use of solvents, by 
ered by clectric or clr drive. merely lifting a corner and pulling it 


off in a matter of seconds.—Cellon 
Ltd., Kingston-on-Thames, Engiand; 
Birmetals Ltd., Quinton, Birmingham, 
England. 


ENGINEERED This special Goodman service assures you of a trough 

TO line and drive unit exactly right for your job—a con- 

YOUR veyor system that will give you high continuity of 
CONDITIONS operation, low maintenance cost. 


52 YEARS’ EXPERIENCE IN MATERIALS HANDLING EQUIPMENT 


Silicone-Fiberglas 


Forms simple and complex shapes 
with temperature, age and chem- 
ical resistance. 


ArcoSil 2184 is the most recent of 
a line of silicone rubber impregnated 
Fiberglas materials developed to meet 
the need for ducting, sleeves and 
couplings with resistance to high and 
low temperature. The material com- 
bines a newly developed silicone rub- 
| ber compound with improved fabrica- 

tion techniques which result in a 

superior product at a lower cost. 
Items manufactured by Arrowhead 

from ArcoSil 2184 withstand tempera- 

tures as high as 700 deg. F, remain 
| flexible at —125 deg.; resist aging, 
ozone and most corrosive fluids and 
gases. The new silicone rubber com- 
pound used is said to be several times 
more resistant to abrasion than any 
previous silicone rubber material. 

An important charactertistic of the 
new material is that it lends itself 


> readily he f f both 

GOODMAN MANUFACTURING COMPANY This has 
Industrial Manufacturing Division made possible new and improved 

| fabrication methods which result in 


Halsted Street at 48th Chicago 9, Illinois 4 substantial reduction in cost of items 
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TURBO-MIXER 


GENERAL 


TURBO-MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


MIXING-Science and Art 


TURBO-MIXER EXPERIMENTAL FERMENTERS 
Assembly designed and constructed by Vulcan Engineering Division 
of Vulcan Copper and Supply Company. 


Chemical process mixing is a science—its methods are 
basically systematic and have general application. It 
is an art—the successful application of its methods 
depends to a considerable degree upon the skill and 


experience of the mixing engineer. 
* * * 


N THIS DEFINITION, you will find the 

best reasons for calling on Turbo-Mixer 
for counsel and aid with your mixing 
problems. Turbo engineers bring you 
almost 40 years of mixing experience — 
continuous background in developing the 
precise mixer needed for optimum results 
and 24 hour duty. In addition, Turbo’s 


engineering is backed by General Amer- 


ican’s proved manufacturing ability for 
America’s largest companies. 


SALES OFFICE: 10 EAST 49th STREET, NEW YORK 17, NEW YORK 


General Offices: 135 South La Salle Street, Chicago 90, Ilinois ° 


Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT: —DRYERS EVAPORATORS - DEWATERERS 
TOWERS + TANKS «+ BINS + FILTERS + PRESSURE VESSELS 
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MAGNETIC SEPAW 


CARBON BLACK puririep 


with 


Sta. MAGNETIC SEPARATOR 


Removing iron scale from carbon black is everyday work for o STEARNS Magnetic 
Sepercter, And that's exactly the story of the STEARNS Type “LS” pictured above 
for @ large Southern processor of carbon black. To be used in the manufacture of 


ink, the product is kept iron free the dependob! * 


Magnetic Seporctor 

YOUR PRODUCT 
Whether you ore handling carbon black, chemicals, plastics, starch, grain or some 
other granular product, o STEARNS Magnetic Separator is your best bet to purify 
your product and protect expensive pulverizers and grinders. Avoid shutdowns and 
costly repoirs — remove all tramp iron the low cost dependable woy with o 
STEARNS Magnetic Separator. 


A SEPARATOR FOR EVERY NEED 


Electro and p e < separators, pulleys, filters, plate magnets, spouts 
and drums — all EXPERIENCE ENGINEERED to meet your requirements. 


woy with o STEARNS 


Type “LS” (left) and Type “LP” (right) ore 
particularly designed for dust-tight applica- 
tions ond ore built as @ complete unit for 
direct attachment to spouts ond chutes. Elec- 
tro and permanent magnetic models available 
in all sizes. Write for descriptive literature. 
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made from ArcoSil 2184, compared 
with previously used silicone Fiberglas 
materials. In addition, ducts fabri 
cated from the new material have less 
leakage. 

Items now in production and avail- 
able as and custom-made 
parts include helical wire supported 
flexible ducting and tubing in all 
diameters for high and low pressure 
applications, convoluted and_ sleeve- 
type flexible couplings for hot air 
ducts, high pressure-high temperature 
hose suitable for handling hot air at 
700 deg. F and 2,000 psi., die-cut 
high temperature gaskets, and fabric- 
covered sponged silicone seals for high 
and low temperature sealing applica- 
tions. The material can be bonded to 
metal and parts can be fabricated with 
built-in T’s, elbows, flanges and other 
special features.—Arrowhead Rubber 
Co., Downey, Calif. 


Anti-Static Agent 


For acetate, rayon, nylon and the 
newer synthetics. 


One chemical provides in a — 
application two-way treatment: gela- 
tine sizing, warp softening. 

Added in amounts of from 8 to 16 
Ib. to 100 gal. of gelatine size mix, 
the new anti-static agent has effected 
the rages results in slashing and 
weaving applications made thus far. 
Warp ends did not stick to the drying 
cans, split easier at the splitting bars 
and showed less broken ends. Warps 
were woven with less shiners, sheddin 
and breakage and loom efficiency — 
fabric appearance was greatly im- 
proved. 

The new product, called Lektrostat 
Gy, will also work with anionics un- 
der normal conditions. Its use has 
shown no effect upon the shade of 
whites, nor has it affected the light- 
fastness of the colors.—Dexter Chemi- 
cal Corp., Blvd. P.O. Box 1, New 
York 59, N. Y. 


Copolymer 


Potential uses in paper coatings, 
adhesives, inks, lacquers. 
Developed primarily for the paper 
industry, a new polyvinyl acetate 
copolymer solution deposits films with 
non-blocking characteristics, Pressure 


| tests of one pound per square inch at 


120 deg. F. and at a relative humidity 
of 78 percent show no evidence of 


| face-to-face blocking. 


The films are also said to be tough, 
glossy, scuff resistant, water and 
grease resistant and heat sealable. In 
addition to paper coatings, other prom- 
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WWALWE ACTION 
With 


NEW TYPE 227 Delayed action, fixed 
ratio. Permits full valve travel with 
standard diaphragm pressure ranges 
on series-operating diaphragm control 
valves in combination with type 
217-2B relay. 


TYPE 217 Fixed Ratio--to meet 
mands of control pressures beyond 
range of usual instrument pressures; 
permits low-limit controls to secufr 
higher loading pressure. 


NS 


TYPE 224 Variable Ratio—creates 
loading of pressure balanced dip- 
phragm valves to permit the contgpl 
of high steam pressures in reboilers 
or fractionating kettles, where steam 
pressures must vary for vaeryiig 


SUPPLY 


For almost any pressure, input or output variation in the supply 
medium to the control valve, there’s a Climax Relay to do the job effi- 
cientiy and accurately. You can deliver pressure output 

to step up action, boost the capacity of low-limit controls to 

handle larger loads, speed the valve loading or reduce it, eliminate 
pressure lag on long supply medium lines, control high steam pressures 
with balanced diaphragm regulators. 


New BS&B Climax Relays are being constantly developed to meet 

the demands of the latest methods and equipment. Their accuracy and 
sensitivity will contribute much to the efficiency of your processing 
system. They will, in many cases, provide a great economy by 
permitting your valves and controls to expand their designed functiors. 


NEW TYPE 220 Reverse Action Relay 
for maximum pressure output at mini- 
mum input—or vice versa. Or, in by- 
pass installation, reverse valve action 
in relation to pilot action, when occa- 
sionally required. 


Write for Catalog Section 109—"Relay Regulators.” Iustrated, 
complete with descriptions, application ond installation date. 


BS:B Brack, Sivaiis Bravson. inc. 


Climaz Controls Division Dept. 
Conrae® 7600 East 12th St. Kansas City 3, Missouri 


TYPE 299 1 to 1 Ratio—will eliminate 
air exhaust and input pressure lag 
where long supply medium lines are 
used. 


| 
=> 
TYPE 217-4 \ 
REGULATOR CAP a DIAPHRAGM BOLT (6) 
Gy. UPPER OUAPHRAGM PLATE 
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Under severe caustic conditions, at high temperatures, NYLON filter cloth has 
outlasted cotton cloth by as much as 15 times. Similarly, in neutral solutions 
where tensile strength and abrasion resistance are controlling factors, our 
NYLON cloth has outworn, outperformed cotton 4 to 5 times. 


For production purposes we can supply you with NYLON filter cloth woven 
on our looms . . . a wide range of weaves and weights. Standard widths are 
available without quantity limitation;'special widths can be made to order 
in as little as 100 yard lots. 


We recommend NYLON filter cloth for better, more economical filtration in 
many process industries. Write for full details and samples + put NYLON to 
work saving dollars in your Plant. 


Weavers of ilter for overt <Jorly Years 


National Filter Corp.) 


General Offices & Mills: New Haven 14, Cons. 
Western Office & Factory: Salt Lake City 1, Utab 
Seles Office Repr 
Obie Houston Tero Ovle, Nerwey South Africe 
Roselows Center Bidg. Second Nations! Bonk Bldg. Friis Seward | 
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ising applications are in adhesives, 
inks, lacquers and protective coatings, 
saturants and sizings. 

Called Polyco 408, it can be re- 
duced to a solids content of 45 percent 
with ethyl alcohol without causing 
precipitation of the copolymer. It is 
soluble in all proportions with ethyl 
acetate and acetone.—American Poly- 
mer Corp., Peabody, Mass. 


| Monomer, n-butyl acrylate, is now 
commercially available from this 
company. It is useful in the pro- 
duction of polymers and copoly- 
mers for low temperature rubbers, 
adhesives, protective coatings. The 
reactivity of the double bond makes 
it a good intermediate in the pro- 
duction of plasticizers, pharmaceu- 
ticals and dyes.—American Mono- 
mer Corp., Leominster, Mass. 


Dimethylethanolamine in a new low- 
ticed, industrial grade has just 
en put on the market. It is a 70 
percent solution of the amine in 
water to meet the needs of manu- 
facturers of ion exchange resins, 
wetting agents, textile assistants.— 
Carbide and Carbon Chemicals Co., 
30 East 42nd St., New York 17, 
N. Y. 


One-coat, oil base 


paint has been de- 
veloped for protection of mason 
against moisture infiltration as we 


as for decoration. Called Mason- 
Coat No. 310, it is applicable by 
brush or spray to both interior and 
exterior surfaces of concrete block, 
cement, brick, stucco, asbestos ce- 
ment siding. Extremely elastic, it 
is said to withstand severe weather 
and temperature changes.—United 
Laboratories, Inc., Cleveland, Ohio. 


PUBLICIZED TB-FIGHTER 


Here’s a close-up of isonicotinic 
acid hydrazide, highly publicized 
new anti-TB drag. Medical insti- 
tutions are, so far, willing to treat 
hopeless cases only with it. Not 
yet commercially produced, it is still 
far cheaper to use than time-tested 
streptomycin or PAS—Panray Corp., 
340 Canal St., New York, N. Y. 
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BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


"EVERY ONE OF THESE 


YOUR OWN PLANT... 


MOST CASH STANDARD 


ACCURATE PRESSURE CONTROL 


PRESSURE Bulletin 63 features the C 
UNDER TOUGHEST WORKING STANDARD Type 100 Series 


CONDITIONS Super-Sensitive Controllers — 
ous types for automatically 
other apparatus. peges fi 
There's much more ability in the CASH STANDARD and 
TIGHT CLOSURE "1000" because of the Streamlined design which 


ELIMINATION OF FAILURES 


CONSTANT DELIVERY PRESSURE § Streamlined flow around the inner valve means no 
COST SAVING OPERATION trouble from lack of capacity—even under peak 
NO SPOILAGE load or sharp changes in demand the aspirating 

effect gets the valve wide open for maximum flow 
PRACTICALLY ZERO IN MAINTEN- 9 __.,, get accurate pressure control under tough 
ANSE COSTS operating conditions and there's never variation 


in the reduced pressure. 


Bulletin %8 features the CASH 
STANDARD Type 34 Pressure Re 
ducing Valve — direct operated = 
direct acting for handling steam, 
hot water cold water air, oil, 
brine—and most liquids and gases 
except some injurious chemicals. 
Wustrates and describes the dif- 
ferent styles available and tells 
about their aoplicetions Three 
Peges of capacity charts 


If you want full details on 
the STREAMLINED ‘'1000"' 
Valve, send for bulletin 1000. 


Get details on the performance of this “Streamlined” 
1000 Valve that insures maximum capacity—close de- 
livery pressure control, and saves operating and 
maintenance costs. 

ve 


(ASH STANDARD 


Bulletin 6 features the CASH 
CONTROLS yi STANDARD Type 4030 Back Pres- 
sure Valve — to auto 


matically maintain constant 
pressure in the evaporator corres 
ponding to a constant tempers 
ture desired. Shows an Ammonia 
and Freon Gas Capacity Chert 
besed on ABSOLUTE pressures 
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Ammonium Sulphate 
From Gypsum 


Recently completed, the $50 million ammonium sul- 
phate plant at Sindri, Bihar, India, will go a long way 
towards supplying this country with the artificial fertilizers 
it so critically needs. When in full operation, the plant 
will produce more than 350,000 tons per year, or about 
one seventh the nations fertilizer needs. Principal raw 
materials are gypsum and coke. 

Basic design was done by Imperial Chemical Indus- 
tries, with Chemical Construction Corp. (American 
Cyanamid subsidiary) doing much of the design and super- 
vision of construction for the Government of India. 

The design provides for eventual expansion that will 
double the output, and for selective expansion to produce 
numerous additional chemicals which could be used as 
raw materials by other chemical plants. Additional proj- 
ects now being considered by the government include fa- 
cilities for production of ammonium 1 urea, 
methanol, formaldehyde and other products. hos- 
phatic fertilizer plant nearby would use ay of the 
intermediates to be produced. Planned also is a plant to 
utilize the byproduct, calcium carbonate, for the produc- 
tion of 300 tons per day of high quality portland cement. 

The Sindri plant consists of an 80,000 kw. power gen- 
erating station (of which 3,600 kw. will be used for the 


fertilizer plant and the remainder for the Bihar grid), a 
gas plant which will generate 33 million cu. ft of hydrogen 
and nitrogen, an ammonia synthesis plant where the two 
gases are combined to produce 300 tons of anhydrous am- 
monia per day, and the sulphate plant described on the 
adjoining flowsheet. 

In the gas plant, a semi-water gas is produced from 
coke, steam and air. The carbon monoxide is converted to 
carbon dioxide and removed for use in the process, leaving 
ammonia synthesis gas. Ammonium carbonate solution 
from the reaction of carbon dioxide and ammonia is re- 
acted with gypsum to form the ammonium sulphate and 
calcium carbonate byproduct. 

Associated with the new plant is a complete township 
constructed by the Indian Government ot a nearby En- 
gineering College established by the State Government of 
Bihar. The College, which operates in close association 
with the plant, offers courses in chemical, mechanical and 
electrical engineering. 

With both the plant and college in operation, it is 
possible for the first time for substantial numbers of In- 
dian nationals to receive complete training in their own 
nation in chemical engineering, power house engineering 
and heavy plant maintenance. 
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| Pulverizer takes gypsum which has been put through jaw crushers and 
reduces it to size for reaction. 


*) Conveyor carries ground gypsum from grinding to reaction plant. Hori- 
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uor and ground gypsum react to produce Aq These filters separate chalk from ammonium sulphate. (The chalk is Evaporators where ammonium sulphate is crystallized by evaporation of 
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GAS K ET Crane Alloy Plug Gate Valves on sulphate digester pa 


hindein gas-off service in a large Southern paper mill. AVAIL 
ssHre, high-temperature Ky 
e between a safe long- THE HISTORY 

lexitallic Spiral- Wound 


THE “REBOUND” MAK 


i), When a gasket can “take it” and then “come 


lived effective seal and a shut-down... In 


Gasket, all factors involved at the joint j : flange design; bolt stress- Valves in this installation are used to relieve, under 
ing at time of original make-up and , and at time of overhaul or throttled flow, the highly corrosive sulphate gases 
inspection cycles; confined media; rature and pressure; thermal from digesters. Various valves tried gave constant 
shocks, vibrations and line strait9/And aprasfon, erosion and corrosion. The trouble with corrosion, leakage, and difficult opera- One of the 
correct resiliency to meet these eral cghdjfions is built right into each Flexi- tion. Replacements were excessive. for severe cc 
tallic Gasket by spiral-windihg ped plies of the proper metal with Then Crane 18-8 Mo Alloy Plug Gate Valves Gate—with 
alternate plies of the pro lexitallic Gaskets are engineered for were installed on a test basis. After 1 year’s service, parts expo 
pressures from vacuurp’$6 , Jor temperatures from sub-zero (minus and again after 2, careful inspection showed hardly gland. Cire 
200°F.) to 1800°F. FegAit s td foint assemblies in four thicknesses: .125°, a sign of wear or corrosive effects. Meanwhile, the minimum rf 
175", .250°, 285°, AeGp%o1 assemblies up to 104° 1.D. Teflon may be valves operated smoothly; required no maintenance. cise control 
- 7 So well have Crane valves out-performed and sign throug 
used as filler prey fal f ve chemical conditions. Write us your require- outlasted all others tried, they have been made Also in All- 
ments . alligAaas ompany, Eighth and Bailey Sts., Camden 2, N. J. standard equipment on all digesters. log or Cran 
Represgp grtves cities. Consult your Classified Telephone Directory. 


The Complete Crane Line Meets All Valve Needs. That’s Why 


by by More Crane Valves Are Used Than Any Other | 


GASKETS CRANE VAL\ 


PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT CRANE CO., General Offices: 836 S$. Michigan Ave., Chicage 
Branches and Wholesalers Serving All Industrial Ares 


“Not al! spiral.wound gaskets are Fienitollic Look f the mame FLEXITALLIC stamped into the metal 
piral of every genuine Flexitollic Gasket Look for Flexitellic 6 mn gaskets with asbestos filler 
VALVES + FITTINGS + PIPE + PLUMBING 
> 
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VALVE SERVICE RATINGS | 
ORROSION-RESISTANCE: 


tyty had 


EATURES: 
SUITABILITY: 

WAINTENANCE cost: 

SERVICE LIFE: 

OPERATING RESULTS: 

Biller of Jaste 
AVAILABILITY: 


e of the leaders in the Crane Alloy line 
severe corrosive service—No. 18851 Plug 
e—with 18-8 Mo stainless steel in all : 


ts exposed to flow, including packing f 
nd. Circular, tapered plug seating gives 
imum resistance to flow; allows pre- 
control when throttling. Superior de- 
n throughout. Flanged or screwed ends. - 


’ Flash Drying is a rapid method of drying powdered 
os materials by direct, intimate contact of the particles with 
hot gases. 


The wet material is dispersed in a hot air-stream, caus- 
ing instantaneous removal of moisture from the fine 
material. Drying is accomplished in a few seconds 
which results in a superior product that cannot be ob- 
tained on dryers having a longer time element. 


Due to the short process time, high inlet temperatures 
can be used, insuring maximum heat efficiencies. The 
complete plant is also greatly simplified, requiring less 
floor space which means low first cost. Flash Drying 
Systems have low-power requirements and provide for 
close control of final moisture and particle size. 


Raymond Flash Drying Units are available with various 
types and sizes of Raymond Mills. When handling solid 
materials, both drying and grinding may be required. 
eS For such materials as filter cakes, disintegration only 
may be necessary. 


Flash Drying Systems write 


o in All-Monel. See your Crane Cata- for Catalog No. 54-A. Raymond engineers will be glad to recommend a system 
or Crane Representative for full data. designed to fit your product specifications and capacity 
requirements. 


Other Mcke! 


LVES 


, Chicago 5, Illinois 
trial Areas 


iIBING HEATING 


RY COMBUSTION ENGINEERING — SUPERHEATER, INC. 


Sales Office in 
Principal Cities 


a 1311 North Branch Street 


Chicago 22, Illinois PULVERIZER DIVISION 
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PROCESS hinges on blasting the coated material with sulphur dichloride vapors. 


EQUIPMENT, as shown by model here, is simple and compact because of fast reaction. 


Quicker Way to Dry Coatings 


New technique — now 


available to industry — drys 


protective and decorative coatings in a matter of seconds. 


Nub of the trick is to use sulphur dichloride vapors. 


Cost-conscious engineers in the 
coatings field now have something 
new to try out: a radically different 
process for drying—and drying fast— 
their protective or decorative coatings 
of ink, paint or varnish. 

The new technique—now being of- 
fered to industry for the first time— 
is known as the Chem-Dry process. 
It promises to dry or harden com- 
pletely certain kinds of drying oils and 
resins in a matter of seconds instead of 
minutes or, in some cases, hours. 

Meyercord Co. of Chicago, who de- 
veloped the process, has now named 
H. L. Sanday" of Chemical Proc- 
esses, Pittsburgh, as exclusive licensing 
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agent. This culminates an extensive 
development program carried out over 
a period of years. 
>» Real Speed-Up—Current high in- 
terest in the Chem-Dry process cen- 
ters around the fact that it dries or 
hardens by an entirely new method: 
chemical reaction rather than by poly- 
merization or evaporation of solvents. 
The chemical agent is sulphur di- 
chloride vapors. 

By this technique, Barnebey points 
out, it takes only a few seconds to 
harden inks, paints and varnishes 


* Formerly head of Blaw-Knox’s chemi- 
cal plants division. The Chem-Dry process 
is covered by U. S. patents 2,528,850 and 
2,544,839 and by pending applications. 


whether they are coated on paper, 
cloth, metal, wood, giass or plastics. 
Heavy coatings can be put on and yet 
the coated material can be stacked, 
rolled or packaged directly from the 
machine. 

This speed-up in drying, of course, 
offers real possibilities for cutting op- 
erating and labor costs in many plants. 
In some operations the hardening step, 
long a troublesome bottleneck, can 
now be paced so that other operations 
no longer need be slowed down. 

In the case of ink compositions 
based on alkylated resins, for example, 
researchers C. E. Thorp and L. C. 
Kinney (who did most of the early re- 
search work at Armour Institute) 
found that the reaction with sulphur 
dichloride would give a hard, tack- 
free film in less than 10 sec. ‘This held 
for both urea and alkyd modified 
melamine iesins. Even with semi-dry- 
ing and non-drying oil compositions, 
a fim with only shght tack could be 
formed in less than 20 sec. 
> Simple Process—Both process and 
equipment for the Chem-Dry method 
are simple (see cuts). 

Dry vapors of sulphur dichloride, 
generated by passing low-pressure air 
through liquid dichloride, are blasted 
or sprayed onto the coated side of 
the material as it quickly 
through the treating chamber on an 
endless belt conveyor. 

What happens is a fast—almost 
instantancous—chemical reaction be- 
tween sulphur dichloride and the oil. 
With unsaturated oils such as tung 
and linseed, the dichloride probably 
causes polymerization by acting on the 
double bond. With unsaturated com- 
pounds, it probably takes the place of 
a hydrogen atom in the hydrocarbon. 

In either case, the chemical reac- 
tion gives a relatively dry, non-tacky, 
hard film or deposit within about 2-10 
sec. for unsaturated hydrocarbons and 
30 sec. or less for saturated com- 
pounds. Under normal conditions, 
this takes place while the coated ma- 
terial travels only 2-15 ft. Abnormally 
thick coatings, of course, require more 
time than thin ones. 

Since residual dichloride vapors 
might damage the material, these are 
removed promptly in the deodorizing 
chamber. Here blasts of dry air flush 
off the vapors, which are then passed 
through a water scrubber ater 
breaks down the chloride into hydro- 
gen chloride and colloidal sulphur; 

ence exhausted air is free of any di- 
chloride vapors. 
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The hardened coating, now dry and 
free of dichloride vapors, passes out of 
the machine continuously. It can now 
be rolled, cut and stacked or packaged 
without sticking or “offsetting.” 

> Plus-and-Minus— The Chem-Dry 
technique, simple in principle and 
plant operation, needs no heat or sol- 
vents. The equipment takes up less 
space than most other methods. 

Costs, too, should be less. And as 
Barnebey points out, the fast, flexible 
and continuous nature of the opera- 
tion might even make it possible to 
manufacture some products not oth- 
erwise feasible cx economical. 

There seems, however, to be one 
fly in the ointment: the Chem-Dry 
technique is not suitable for certain 
such as manufacture of de- 
caleomania—that require humidity 
control within the equipment to get 
exact register for many coatings on 
sheets of large size 

Mevercord Co. found this out when 
it tried to use its new process in its 
own decalcomania operations. Even 
though the project was started with 
this use in mind, the Mevercord peo- 
ple immediately saw the wider possi- 
President Leonard H. Knopf 
became personally interested, placed 
commercial application work under 
the direct supervision of Jess Klopfen 
stem 
Open Fields—Working closely to- 
gether, Klopfenstcin and Barnebey be- 
gan to uncover possibilities outside 
the decalcomania field. It is these that 
is now stirring up industry's keen in- 
terest in the Chem-Dry process. 

Oilcloth, just to take one example, 
is now made bv applying three or four 
coatings of a drying oil mixture, then 
polymerizing each of these by subject 
ing the material to a high temperature 
for a long time. This process, expen- 
sive and requiring a large plant in 
vestment, might well be done in a 
shorter time and at less cost by Chem- 
Drv methods 

In certain types of printing opera 
tions where heavy coatings are used, 
it is often necessary to keep the 
printed sheets on racks for 24 hr. or 
more before the coating is drv enough 
for handling. But in the Chem-Dry 
process, Barnebey stresses, the reaction 
is complete in a few seconds (usually 
less than 10, even for heavy coatings) 
and can be carried out in a continuous 
machine of reasonable length. 

Other possibilities of the Chem-Dry 
process run the gamut of the protec- 
tive and decorative coatings field: ar- 
tificial leather, coated leathers, corro- 
sion resistant linings and coatings, 


proc cssces 


bilities 


linoleum, glass-bottle printing, appli- 
ances such as washing machines and 
refrigerators 
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l First, air is drawn into upper plenum 
chamber, passes through grate. 


2 Then down into the lower plenum 
chamber from which it circulates. . . 


4 Behind the coating pans (right), across 
the room to the exit ducts (left). 


3 Through the supply air tunnel. From 
here it goes up and out. . . 
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Air Wall Solves Dust Hazard 


An unusual problem gives way to a unique system 


of air circulation in a pharmaceutical plant, effectively 


solves 150-year-old dust control problem. 


If you have to deal with concentra 
tions of fine dusts in small areas, you 
might profit from the experience of 
White Laboratories, Inc., a New Jer- 
sey pharmaceutical firm. 

White’s problem was in its coating 
rooms where tablets are coated with 
medicinal agents, flavoring and other 
materials. 

The coating process takes place in 


large, rotating pans (see cut) into 
which air is blown at controlled tem- 
peratures and humidity. As the mate- 
rial dries, a part of it is carried out of 
the pans in the form of very fine dust 
and the air soon has a heavy concen- 
tration of these particles. 

These conditions meant four dis- 


tinct problems: (1) the irritating effect 
coating 


of some materials on the 
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mucous membranes of operators work- 

ing in the room; (2) the risk of dust 
explosions; (3) additional discomfort 
to employees resulting from the 50- 
deg. . temperature of the air blast 
directed on the pans and the relative 
humidity of 65 percent; and (4) the 
need to prevent contamination of one 
medicinal ingredient by another in the 
form of airborne dust. 
Failures—White Laboratories 
had spent more than $150,000 in 
nine different attempts to correct the 
problem—all without success. Other 
companies’ efforts had been similarly 
fruitless. It looked like the solution 
if there was one—would have to come 
from a unique system of air condition 
ing rather than from any change in 
the coating technique. 

A. M. Kinney, Inc., Cincinnati 
consulting engineers who designed the 
plant, thought that the way to lick 
all four problems was by pushing air 
through a grated wall area (behind the 
coating pans) in large enough voiume 
to create a positive air movement 
across the room. They reasoned that 
this cross-current would carry with it 
the minute particles blown out of the 
vans. Then, by exhausting the dust- 
den air at the opposite wall, the 
atmosphere could be kept clean. Thor- 
ough study confirmed all conclusions 
and an experimental installation was 

Bmade in White's plant at Newark, 


A few months ago, the company 
moved into a new $3 million plant at 
Kenilworth, N. J., the site featuring 
the new air-wall construction in its 
coating rooms. 

Here’s how the system works: 
> Air Wall Does It—Essential feature 
of the construction is an adaptation 
of a standard steel decking, perforated 
with small holes and installed as one 


wall in each of the coating rooms. 
Large fans supply conditioned air 


through tunnels and openings in the 
floor slab, connecting to spaces be- 
hind the “air walls.” 

The dust-laden air is exhausted from 
the coating rooms through openings 
near the ceilings in walls opposite the 
air walls. Then it is drawn down into 
exhaust tunnels, passes through spray 
washers to remove the dust and is 
finally discharged to the atmosphere 
above the plant roof. 

The volume of air circulated is so 
large in proportion to the cooling load 
that there is little rise in temperature 
of the air as it passes through the 
room. As a resuit, comfortable con- 
ditions can be maintained by introduc 
ing air which is virtually at room 
temperature. 

Twenty-two fans supply air to the 
manufacturing rooms. Of these, four 
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HOOKER’S NEW ANHYDROUS AMMONIA PLANT 


Anhydrous ammonia is now coming from this new $2 million plant of 
Hocker Electrochemical Co. at Tacoma, Wash. Built to serve the chemical 
industry and the pulp and paper mills of the Pacific Northwest, its entire produc- 
tion is contracted for and a 50 percent increase in capacity is already planned. 
Hooker Type S and S$-3 cells convert brine to caustic, chlorine and hydrogen. 
Nitrogen comes from liquefaction of air. At present, output is shipped entirely in 


tank cars. 


supply air to the tunnels and air walls. 
The system delivers 221,000 cu. ft. of 
conditioned air per minute, or about 
11,900 tons in 24 working hours. All 
fans are connected to suction plenums 
at one end of the manufacturing build- 
ing. Upon entering these plenum 
— the air is cleaned by passing 
through automatic filters. 

Steam coils heat the air, and cool- 
ing coils under the control of both a 
humidistat and thermostat reduce the 
——— of the air and dehumidify 
it if necessary. Chemical absorption 
systems were considered, but 
tive studies of relative economy threw 
the decision in favor of refrigeration. 

Each of the four fans supplying air 
to the tunnels and air walls is equipped 
with inlet vanes. These are frm 
by a static pressure regulator in the 
tunnel, so that a constant pressure is 
maintained in each supply tunnel. 
Negative pressure in each of the ex- 
haust tunnels is maintained by similar 
controls on each of the five exhaust 
fans. 
> Flexible Operation—A damper in 
the supply duct to each set of coat- 
ing pans is positioned by a regulator 
to maintain a constant pressure in the 
main duct to the pen connections. All 
of these controls combine te make it 
possible for operators to vary the air 
supply to individual pans and to shut 
off the pan air entirely to particular 
rooms without disturbing conditions 
elsewhere in the systems. 

Fans which supply air to the coating 
pans are installed in the tunnels. They 
receive conditioned air from one of 
the main coil-and-filter assemblies in 


the equipment room and discharge it 
through cooling and heating coils to 
main ducts. Dampered inlet pipes run 
from these ducts to each coating pan. 
A dry-bulb and dew-point temperature 
recorder-controller governs the supply 
of steam and chilled water to each set 
of coils. This recorder-controller is 
located in the coating room, where 
the operator can make adjustments as 
operations demand. 

Well water supplies the cooling 
coils for the plenum space. All other 
cooling coils are fed chilled water 
from two refrigeration machines with 
centrifugal compressors driven 
synchronous motors. Well water whic 
has passed through the coils is reused 
in the condensers of the refrigeration 
machines before it is discharged. 

The project, started in May 1950 
was completed in January 1952. The 
plant is said to be one of the world’s 
most modern for the manufacture of 
pharmaceuticals. 


Catalin Getting New Plant 
For Polystyrene Production 


A polystyrene plant will be built at 
Calumet City, Ill., for Catalin Corp. 
of America. Design and construction 
will be handled by the chemical Plants 
Division of Blaw-Knox Co. 

The new plant will have facilities 
for producing monthly 1.2 million 
pounds of dye color powder and stand- 
ard extruded pellets of polystyrene. 
This is the fourth contract to Blaw- 
Knox for Catalin’s expansion in resins 
and plastics. 
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ike Leonardo...Brown & Root 
is expert in saving time... money 


Leonardo da Vinci's unprecedented 
mechanical ingenuity in statics, dynam- 
ics, geometry, and principles of light 
has contributed heavily to modern- 
day time- and money-saving operations. 

Brown & Root’s ingenuity plus a 
constant engineering research program 
can provide you with an engineered 
solution for every phase of your con- 
templated construction project .. . 
from plant location to completion. 


BROWN.BILT 


More than thirty years of successful 
engineering and construction in all 
parts of the world has provided know- 
how that can be invaluable to you. 

This experience plus loyal personnel 
results in faster, more economical com- 
pletion of any proposed project. If your 
firm contemplates construction or ex- 
pansion, a request will put Brown & 
Root plant-planning experts at your 
disposal. No obligation, of course. 


BROWN & ROOT, Inc. 


CABLE ADDRESS — BROWNBILT 


Associate Companies:— BROWN ENGINEERING CORP @ BROWN & ROOT MARINE OPERATORS INC. 
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NARROW, 8-mile vein is source of most commercial gilsonite. 


Gilsonite Stirs Up 
New Interest 


Utah’s unique deposits of gilsonite 
hold fresh promise for chemical process 
Stepped-up 


brand new uses. 


industries. research finds 


Up in the Uinta Plateau of Utah lie vast deposits of one 
of the world’s unique commercial minerals—gilsonite. 
Right now, this asphalt-like hydrocarbon is pulling re 
newed interest from the process industries. Here’s why: 

elt has recently been found that gilsonite makes a 
permanent, simple-to-apply, corrosion-resistant insulating 
material for underground pipes—ard at rock-bottom costs. 

® Research under way inaicates that its unique 
physical and chemical properties may well mean new uses 
as a chemical raw material—such as in the resins field 

© Mixed with crude oil, gilsonite can be processed by 
the usual refinery methods to hike output of heavy fuel 
oil—a trick one refinery put to use last year. 

@ Other well-known uses in the process industries 
chemical tank corrosion-resistant varnishes, wire 
and cable coverings, asphalt tile—keep up a steady growth. 
> Plenty to Draw From—Gilsonite—apparently derived 
from conventional types of crude oil—occurs as a jet-black, 
friable, high-purity ore in narrow and vertical veins (see 
cut) 

These veins mav be up to 22 ft. wide and 1,400 ft. 
deep; the deepest mine has gone down only about 600 ft. 
The only known commercial deposits of gilsonite occur 
in a 60-mile belt that centers near Bonanza, Utah 


now 


linings, 
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LATEST use is to protect pipes from cold and corrosives. 


Cold solution of 
Gulsonite and crude od 


| Abr crude 


From veld, eCrude oil pipe tine 


To retinery 


UNIQUE use is to mix with crude to up output of fuel oil. 


This year’s output will top 80,000 tons, estimates Ameri- 
can Gilsonite Co. of Salt Lake City, with about 45,000 
tons going into process industry markets. Another 35,000 
tons or so will be used in petroleum processing. American 
Gilsonite, owned jointly by Standard Oil of California 
and Barber Oil Corp., is the biggest producer by far. 

But there’s plenty of gilsonite yet to be tapped; at 
least 16 million tons is easily available for commercial 
development. Since a ton of gilsonite is equal to 5.6 bbl. 
of oil, it’s estimated that the “solid oil” reserves around 
Bonanza are equivalent to some 90 million barrels of crude. 
© Center of Interest—Much of the new-found interest in 
gilsonite stems from American Gilsonite’s recent discovery 
that it makes an excellent insulator* for underground pipes. 

It’s very easy to apply the gilsonite. Loose, sized ma- 
terial is simply poured around the pipe so as to surround it 
on all sides to a thickness of 3-5 in. It is lightly tamped 

*Gilsulate, American Gilsonite’s insulation grade of gilsonite, 


has a thermal conductivity of 0.42 Btu. per hr. per deg. F. per 
sq. ft. per in. of thickness. 
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Usage for industrial alcohols has 
reached an unparalled level during 
the past decade . . . creating a de- 
mand that Commercial Solvents Cor- 
poration, a pioneer in alcohol re- 
search and production, has answered 
by producing more ethyl alcohols 
and derivatives for the chemical in- 
dustry. 

Over the supply lines of America 
move the CSC fleet of tank cars and 
tank trucks, bringing these essential 
chemicals to industry from its nation- 
wide network of strategically located 
plants and distribution points...ready 
to offer you unsurpassed service. 


CSC ethyl alcohols are available 
in all formulas and grades to meet 
the most exacting requirements of 
the pharmaceutical and industrial 
trades. 
ALCOHOLS 
Rossville Hexagon * 
Rossville Aigrain * 


Spirits 
Alcohol U.S.P. 
Rossville Gold Shield® U.S.P. 
Shellacol * 


Quokersol” 
DERIVATIVES 
Ethy! Acetate - Diethy! Mal A 


Write or phone Commercial Solvents 
Corporation, Industrial Chemicals 
Division, 260 Madison Ave., New 
York 16, N. Y. for full information. 


Quixol* 


INDUSTRIAL CHEMICALS DIVISION 
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by automatic measurement 
of SO, in vent gas 


with this 


continuously 


xecording 


PLANT STREAM ANALYZER 


S up the flue — $$ gone cloud-hunting . . . 
An accurate, continuous check on the percentage of 
SO, present in the vent gas is a simple first step 
toward reducing this needless loss of sulfur. In this 
application, this continuously recording Plant Stream 
Analyzer has a sensitivity of 0.01% concentration 
using a full-scale deflection of 1% on the recording 
indicator. Strong absorption of infrared by SO, assures 
high sensitivity to this compound in the dry state. 


This is only one of the countless applications of this 
sensitive, reliable, sturdy instrument in control situ- 
ations where the concentration of an infrared absorber 
in the process stream is a critical index of operation. 
In many cases, the adaptation of the instrument for 
automatic control of the process itself is realizing 
huge additional savings. 


. WRITE TODAY FOR BULLETIN 36. 


News, cont. . . 


lightly into place and the trench is re- 
filled with earth. 

Steam or hot water is then passed 
through the pipe for 15-30 hr. The 
heat fuses the gilsonite in contact with 
the pipe to form a plastic coating 
(see cut). 

This coating—about 0.5-1.0_ in. 
thick—is bonded tightly to the pipe’s 
surface and will expand and contract 
without tearing. From this inner coat, 
the gilsonite grades outwardly into a 
sintered zone, that’s impervious to 
water and gives excellent thermal in- 
sulation. Finally, a zone of uncon- 
solidated particles provides a high 
load-carrying cushion. 

Fused gilsonite also gives perma 

nent protection against acid or alka- 
line ground water, root attacks and 
bacterial action. It is practically inert 
to all mineral acids and alkalis except 
nitric acid. It is also an excellent clec 
trical insulator. 
Is Low—American Gilsonite 
says that its material is the cheapest 
available for protecting and insulating 
underground pipes. 

In the case of a mile-long steam 
line, the cost of labor and matcrials 
totted up to only $1.30 per linear-foot. 
The usual methods and matcrials 
would have hit close to $12 per ft. 

In another case, a 6-in. steel line 
to carry 40 psig. steam and a 2-in 
condensate return line were buried 
in a ditch 18 in. deep and 16 in. wide. 
The pipes were supported at 12-ft. 
intervals on reinforcing rods imbedded 
in concrete. 

Labor to handle gilsonite on the 
job and to refill the ditch with dirt 
was less than 0.25 man-hr. per ft. 
Total cost was $2.45 per ft. The in- 
sulation was equivalent to a +in. 
application of 85 percent magnesia. 
Besides, the pipes were fully protected 
from corrosion. 

Gilsonite’s potential as a pipe pro 


| tectant hasn’t yet been fully explored. 


Some companies, meanwhile, are test- 
ing it for corrosion protection of pipes 
other than steam and hot water a 
As one person at American Gilsonite 
ey it: “This is goin, to turn out to 
re something big—bigg. r than we ever 


oftening point of gilsonite ranges 
from 280 to 350 deg. F. Work is 
now under way to determine how it 
behaves at temperatures of 500-600 
deg. F. and beyond. 

> Mixed with Oil—Another new use 
for gilsonite is to dissolve it with 
crude oil for processing by the usual 
refinery methods. Because of its high 
Btu. content, low sulphur and high 
viscosity, gilsonite increases the out- 
put of high-grade heavy fuel oil. 

An injection plant at Bonanza mixes 
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gilsonite with crude oil (see cut) 
piped from the Rangely field in Col- 
orado. The mixture then goes to the 
refinery of Standard’s affiliate in Salt 
Lake City. 

Gilsonite is first melted and heated 
to about 480 deg. F., then mixed with 
a small amount of hot crude oil, 
finally mixed with a larger volume of 
cold crude. The mixture is then in- 
jected back into the main pipeline. 

Some 3,000 tons of rilsonite is 
now being melted and mixed with 
Rangely crude each month. Since a 
ton of gilsonite is equal to about 5.6 
bbl. of crude oil, this is equivalent to 
some 205,000 bbl. of oil yearly. 
New Chemical Uses—Meanwhile, 
gilsonite is holding on to a host of 
markets in the chemical process indus- 
tries. One grade of cleaned, crushed 
and screened ore, for example, is used 
in making storage battery cases as well 
as in protective varnishes, moldings, 
chemical tank linings and cable cover- 
ings. 

Another grade finds its biggest use 
in the manufacture of asphalt tiles. 
Pulverized gilsonite is used in the 
sealing materials applied as an under- 
coat to automobiles. 

But American Gilsonite still has 
high hopes that gilsonite may soon 
find brand new uses as a chemical 
raw material. 

Research work, largely at the Uni- 
versity of Utah, centers around com- 
binations of waxes or organic acids 
with gilsonite or gilsonite resins. This 
work might well open up new chemi- 
cal uses, such as saturants for paper 
impregnation and moldable dielec- 
trics. 

One thing is now certain: gilsonite 
—produced commercially since 1904 
—is taking on a new stature in the 
chemical process industries. 


Uranium and Copper Project 
For Kennecott in Australia 


Kennecott Copper Co. plans to set 
up a big plant at Rum Jungle in Aus- 
tralia’s Northern Territory to treat 
copper and uranium ore. A team from 
the U.S. Atomic Energy Commission 
recently inspected Rum Jungle, re- 
puted to be Australia’s largest uranium 
field and one of the world’s biggest. 

A Kennecott expert is now on the 
scene, sizing up the field. Kennecott 
is also interested in putting up a cop- 
per treatment plant in Australia and 
will look over other mining areas. 

The Government Commonwealth 
Bureau of Mineral Resources wants 
preliminary treatment of uranium 
done at Rum Jungle to cut transporta- 
tion costs. Kennecott would then 
separate the uranium ore by flotation 
before treating the copper. 
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For your process 


DARCO 


the 
activated 
carbon of 


premium 


purity! 


Danco G-60, the standard carbon for chemical research, 
now is available by the carload if you like. And no other 
activated carbon can approach Darco G-60 in the “spectrum” 
of its high adsorptive capacity for a wide variety of applications. 


Darco G-60 has a filtration rate three to four times that of 
ordinary carbons. This means cost-cutting acceleration of the 
filtration step which so often is an expensive bottleneck in 
a process. 


High adsorptive capacity and fast filtration are only two 
outstanding advantages of Darco G-60. Among others are low 
retention, high bulk density, and freedom from extractable 
contaminants. 


Write for the complete story and a sample of this outstanding 
carbon today. 


IMAGINUITY AT WORK 


Occasionally, difficulty is encountered in decolorizing a product 
dissoloed in a non-aqueous medium. Modify the adsorption 
interface (i.e., dry carbon os. non-aqueous solvent) by pre- 
wetting the carbon with water; filter, suck dry, and use. The new 
interface carbon: water os. non-aqueous solvent may be ‘active’ 
where dry carbon is not. 


DARCO G-60 
Highest purity... by the gram or carload 


ATLAS POWDER COMPANY 


60 Rast 42nd Steen, Now Bork 
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New Pattern Emerges for Cyanamid 


Acrylonitrile plant makes Cyanamid for first time 
integrated producer of hydrocarbon chemicals. Move paral- 
lels earlier diversification from caleium cyanamide. 


When American Cyanamid Co. de- 

cided to build a $50 million plant 
near New Orleans to make chemicals 
from natural gas it reached one of 
the most important turning points in 
its 45-year history. For the move puts 
Cyanamid, for the first time, smack 
into basic production of chemicals 
from hydrocarbon raw materials. 
P Significant Step—Of course, acry- 
lonitrile for the manufacture of its 
new acrylic fiber X-51 was what Cyan- 
amid was after when it decided to 
build the plant. But there’s more to 
the story than that 

Starting from natural gas, Cyana 
mid will first produce ammonia, acety- 
lene and hydrocyanic acid. From these, 
in turn, it will get ammonium sulphate 
and acrylonitrile 

Significantly, however, all of these 
chemicals are basic materials from 
which Cyanamid can someday turn 
dut a diversity of both hvdrocarbon 
and nitrogen chemicals. Thus, inte 
grated back to natural gas, Cyanamid 
becomes a new basic producer of 
chemicals from hydrocarbons. 
Earlier Parallel—-When Cvyanamid 
was founded in 1907, it was basic in 
the production of calcium cyanamide 
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from calcium carbide and nitrogen. At 
the time, calcium cyanamide was used 
only as a source of nitrogen fertilizers. 
Today, calcium cyanamide is the 
parent of hundreds of other chemicals. 
Among them: melamine for resins; cal- 
cium cyanide, used as a fumigant and 
to harden metals; ferro and ferri cya- 
nides, used in photography and in 
blueprint papers; guanidines for mak- 
ing sulfa drugs and folic acid; and 
scores of agricultural products such as 
fertilizers, weed killers and insecticides. 
Similarly, the new move into hydro 
carbon and nitrogen chemicals from 
basic raw materials opens the way to 
further diversification. From anhydrous 
ammonia, hydrocyanic acid, acetylene 
and acrylonitrile, all to be made at the 
New Orleans plant, Cyanamid can 
build countless new chemicals. 
Exciting Vistas—Anhydrous am- 
monia, for example, is one of the most 
versatile chemical intermediates. In 
addition, it’s widely used as a refriger- 
aut and in the production of nitric 
acid. A growing use in the South is its 
direct application as a fertilizer to the 
soils of the Mississippi delta. Am- 
monium sulphate, too, is an important 
fertilizer. 


Acrylonitrile is one of the most ex 
citing chemicals to be produced at the 
new plant. It’s used in the manufac- 
ture of synthetic rubbers that make 
possible self-sealing bulletproof gaso- 
line tanks. It’s widely used in plastics. 

Right now, it’s opening up the new 
and growing field of acrylic fibers. 
Cyanamid will itself consume much 
of the acrylonitrile made at New Or- 
leans in the manufacture of its own 
synthetic wool-like fiber X-51, one of 
the newest of the acrylics. Many oth 
ers are still being developed. Acryloni- 
trile also goes into the new soil 
stabilizing compounds. In short, acry- 
lonitrile’s possibilities as a building 
block for new chemicals are just be- 
ginning to be put to work. 
> Research Pays—Cyanamid’s growth 
from a one-product company to one of 
the most diversified chemical manu- 
facturers in the nation is primarily a 
story of research and a willingness to 
commit vast sums to the uncertainties 
of the laboratory. These sums have 
added up to as much as 5 percent of 
total income, one of the highest per- 
centages in all industry. In pharma- 
ceuticals alone, this willingness to back 
research with money resulted last year 
in five new forms of aureomycin, a 
hog cholera vaccine, distemper vac- 
cines for dogs and for those valuable 
fur-bearing political animals—mink. 
> Structure—All told, Cyanamid has 
seven operating divisions: Calco, agri- 


June 1952—Cuemicat ENGINEERING 


4 


and another 


Lectroomelt 


Smelter is on its way 


Lectrome!t self-baking electrodes offer these 
typical advantages: 


1. The complete structure is supported on 
two I-beams just above the furnace roof, 
resulting in lighter building construc- 
tion above. 


. No movable parts required at clamp level 
such as bolts, nuts, springs, ete., which 
can be damaged by flame. 


. Remote-control clamping device allowing 
for quick and simple electrode adjust- 
ment and easy replacement of clampshoes. 


. Pressure ring exerts uniform pressure 
and holds electrode circular. 


. Four cable supports providing minimum 
distortion of casing at clamp. 


For a further listing of advantages of Lectromelt 
self-baking electrodes and more data on the 
above, write Pittsburgh Lectromelt Furnace 


Corporation, 303 32nd St., Pittsburgh 30, Pa. 


One of three self-baking electrodes for a 
ferromanganese smelting furnace on 

's erection floor; testing is com- 
pleted and ready for shipment. 


Moenvfactured in... CANADA: Lectromelt Furnaces of Canada, Lid., Toronto 2... ENGLAND: 

Birlec, Lid., Birmingham . . . AUSTRALIA: Birlec, Lid., Sydney .. . FRANCE: Stein et Roubaix, 

Poris .. . BELGIUM: S. A. Belge Stein ef Roubaix, Bressoux-Liege . . . SPAIN: General Electrica 
Espanola, Bilbao... ITALY: Forni Stein, Genoa. 


MOORE RAPID 


T. M. PAT. OFF 


WHEN YOU MELT... 
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You can count on 


CAMBRIDGE 
for all types of 


INDUSTRIAL WIRE CLO 
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FINE OR COARSE MESH 


More thar 600 different mesh sizes 
are available from 20 x 250 mesh 
up to 4” openings. Many popular 
items are kept in stock and can be 
shipped to you immediately. 


ANY METAL OR ALLOY 


Any metal or alloy that can be 
drawn into wire can be woven into 
wire cloth by our skilled craftsmen, 
including precious metals and un- 
usual materials such as lead wire. 


VARIED WEAVES 


Cambridge industrial wire cloth is 
regularly produced in nine basic 
weaves. Single intermediate crimp 
through twilled dutch filter cloth, 
each of which has certain advan- 
tages for specific uses. 


ACCURACY 

You know the mesh count is right 
when you specify Cambridge. Every 
inch of cloth produced in our plant 
is carefully controlled by individual 
loom operators during weaving; 
each finished piece is again care- 
fully inspected before shipping. 


AND, FOR EXPERT ADVICE 


on any problem of filtration, screen- 
ing, sizing or other wire cloth uses, 
you can count on your Cambridge 
field engineer to provide the answer. 
Call on him freely. For information, 
write direct or look under “Wire 
Cloth” in your classified telephone 
directory. 

FREE wire cloth refer- 

ence menvel. Gives 

complete range of 

sizes and weaves 

evellabie from Cam- 


bridge. Also specifice- 
tiens, meteliurgice! 


Dept. G* Cambridge 6, Md. 


metac speciat 
converon: METAL 
«BELTS RABRICATIONS 
OFFICES IM PRINCIPAL INDUSTRIAL Cities 
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| cultural chemicals, mineral dressing, 
| industrial chemicals, Lederle, plastics 
and resins, and atomic energy. 

Chemical Construction Corp., a 
Cyanamid subsidiary, develops new 
chemical manufacturing processes and 
constructs chemical plants all over the 
world. A recently organized sister cor- 
poration, Chemical Construction In- 
ter-American Ltd., designs and builds 
chemical plants in Western Hemi- 
sphere countries other than the United 
States. Still another subsidiary, Davis 
& Geck, Inc., makes surgical sutures. 

In addition, Arizona Chemical Co. 
is jointly owned by Cyanamid and 
International Paper Co., and Jeffer- 
son Chemical Co. is owned by Cyana- 
mid and the Texas Co. 

Today, Cyanamid has more than 
20,000 employees at work turning out 
over 5,000 products for more than 200 
industries. They work in some 42 
plants across the country. 

With its decision to become an 


Chemical Corps Soldiers 
Organize Own Societies 

A professional society of college- 
trained soldier-scientists in the fields 
of statistics and quality control has 
recently been organized at the Army 
Chemical Center, Md., headquarters 
of the Chemical Corps. 

A nucleus of 20 enlisted men, as- 
signed to the Chemical Center in 
jobs within these fields, have banded 
together to form the society. These 
military specialists are classified un 
der the Army’s Scientific and Profes- 
sional Personnel Program, designed to 
utilize technically trained enlisted per- 
sonnel. 

The Army Chemical Center Indus- 
trial Statistics Society is the name the 
men have given their organization, and 
the statement of their aims and pur- 
poses declares: 

“The ACC Industrial Statistics So 
ciety brings together the statisticians, 
biometricians and quality control en- 
gineers of the Technical Detachments 
at the Army Chemical Center: 

“To facilitate a beneficial exchange 
of technical, theoretical and meth- 
odological information among _its 
members; 

“To serve the Chemical Corps and 
the Armed Forces by encouraging and 
inculcating the use of modern and ef 
fective methods of statistical analysis, 
quality control and design of experi 
ments; 

“To associate with national societies 
of statisticians and quality control en 
gineers and coordinate with their ac- 
tivities; 


CHIEF ENGINEER D. H. W. Felch 
holds print of Cyanamid’s New Orleans 
plant. 


integrated producer of chemicals from 
natural gas, American Cyanamid takes 
another step toward greater diversifica- 
tion. Such steps have marked its 
growth since it began 45 years ago as 
a producer of calcium cyanamide to its 
present position as the nation’s fourth 
largest manufacturer of chemicals. 


“To bring experts in these fields to 
tire Chemical Center to improve the 
existing state of knowledge; 

“To correspond with technical and 
scientific publications concerning note- 
worthy developments and discoveries 
of its members; 

“To present to its members scien- 
tific papers of interest; 

“To foster mutual good will and 
understanding between statisticians, 
biometricians and quality control en- 
ginecrs in the Armed Forces and in 
industry.” 

At their first meeting the original 
20 charter members of the group dis- 
cussed the nature of the society and 
elected officers. Pfc. Leonard Janofsky 
of Bayonne, N. J., was named presi- 
dent of the group. Other officers 
chosen were Pfc. David Howes of 
Holyoke, Mass., secretary; and Pfc.’s 
William Meirowitz, New York, N. Y., 
and David Newman, Huntley, Minn., 
vice presidents. 

At the second meeting the members 
heard Pfc. Meirowitz, who presented 
the first in a series of talks on “Quality 
Control.” Their third meeting fea- 
tured Theorn M. Vining, a civilian 
statistician assigned to the Chemical 
Center. 

The Commanding General of the 
Center, Brig. Gen. William M. 
Creasy, has taken interest in the for- 
mation of such professional groups 
among the enlisted specialists assigned 
there. The statistical society is the 
second professional organization at 
ACC, the enlisted chemical engineers 
having organized a society previously 


(see Chem. Eng., May 1952, p. 148). 
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how Key-Kast Weiing Fittings can give 
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Boost for Petrobenzene 


Shell's extractive distillation process recovers ben- 
zene from petroleum aromatics. Off to a fast start, it goes 
on stream in three new plants this summer. 


Early in 1947, Shell Oil turned out 
the first commercial benzene made 
from petroleum. Using an extractive 
distillation system, its engineers con- 
verted wartime toluene facilities at 
the company’s Wilmington, Calif., 
refinery. To do so required no me- 
chanical change. 

Since then similar conversions were 
made at the Ponca City, Okla., re- 
finery of Continental Oil Co.; the 
Texas City plant of Pan American Re- 
fining Co; and the plant of Standard 
Oil Co. (Indiana) at Whiting. 

This year, probably before the end 
of the summer, three more oil com- 
panies will be making benzene. They 
are 

@ Atlas Processing Co., Shreveport, 
La. Plant cost: $3.4 million. Capacity: 
6 million gallons per year 

© Standard Oil Co. (California), FE] 
Segundo. Cost: $12 million. Capacity: 
13 million gallons per year. 

@ Shell Oil Co., Houston. Cost: 
$12 million. Capacity: 18 million gal- 
lons per year. 

All three plants, the first of their 
kind built specifically for benzene pro 
duction, will recover benzene with the 
extractive distillation process. 

Shell engineers, who developed the 
process in 1940, caught the benzene 
worm early Other recover;ry processes 
competing in the current expansion 
program came later. Udex—a liquid- 
liquid extraction using diethylene gly- 
col-water solvent—will soon be tested 
at the Cosden Petroleum Corp. re 
finery at Big Spring, Tex. Arosorb— 
silica-gel adsorption—will be installed 
at the Sun Oi) refinery in Marcus 
Hook, Pa.; as vet it is untried. But by 
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the end of the year, the Shell process 
will be recovering benzene at the rate 
of 68 million gallons per year. 

> Why Petrobenzene?—Today we can- 
not make enough benzene, according 
to the National Production Authority. 
Defense assignments, particularly for 
phenol and styrene, have been heavy. 
Since 1949, total U. S. production has 
jumped considerably; yet we will be 
30 million gallons short in 1952, says 
NPA. 

Coal tar producers, conventional 
makers of benzene, cannot keep the 
pace. Last year, they made about 180 
million gallons of benzene—100 mil- 
lion shy of U. S. needs. 

The U. S. has to depend on foreign 
aid. We imported 60 million gallons 
of benzene Nast year. However, this 
vear with petrobenzene production ris- 
ing, only about 35 million are due in. 

Trving to close the gap, the U. S. 
decided on petroleum as a source of 
benzene. Only 25 million gallons of 
petrobenzene were made last year. But 
by the end of 1953, output should 
reach 150 million. 

In the long run, benzene may be 
hard to get, but last month producers 
found the benzene cupboard well 
stashed. “In fact, it’s coming out our 
ears,” one said, and no one knows 
why. But, petrobenzene makers have 
no real worry. Most have contracts to 
sell whatever benzene they make. 
> How Shell Process Works—Extrac- 
tive distillation* is a three step proc- 


L. Dunn and G. Liedholm, “Shel! 
Extractive Distillation Process for Re- 
covery Of High-Purity Aromatics.” before 
American Petroleum Institute's Division 
. Refining, San Francisco, Calif.. May 14 

952 
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ess: (1) pre-fractionation of the pe- 
troleum stock in one or two columns 
to prepare a concentrate fraction of a 
single aromatic (benzene, toluene or 
xylenes); (2) distillation of the frac- 
tion mixed with a high-boiling solvent 
such as phenol, followed by stripping 
of the aromatic from the solvent; (3) a 
mild treating, usually required only to 
pass acid-wash color test, which is a 
difficult trial. 

1. Depentanized naphtha from a 
Platforming unit or straight run gas- 
oline high in benzene enters the pre- 
fractionation column (usually 65 
trays). It takes down with it those 
constituents that cannot be separated 
from benzene in the following extrac- 
tive distillation step. 

2. Aromatic concentrate passing 
from the top of the pre-fractionator 
charges the extraction column (60 to 
70 trays) at mid-point. Hydrocarbon- 
free solvent (phenol) enters several 
plates above. Upper section above 
this port knocks back the solvent; 
hence, top product is essentially aro- 
matic-free and solvent-free raffinate. 

Lower section of the column gathers 
up the aromatic and solvent. A strip- 
ping column (30 trays) then separates 
the two. 

3. A small solvent cleanup still 
(single stage) continuously _ rejects 
small amounts of high-boiling reaction 
products of phenol and diolefins, and 
phenol and iron. Otherwise, these 
products would pile up in the circu- 
lating solvent. 

Oxygen is excluded from the sys- 
tem by gas-blanketing accumulators 
and run-down tanks that handle 
streams running to the extraction svs- 
tem. Phenol reaction products, as a 
result, are less than 1 bbl per week 
in a plant that recovers 1,000 bbl. 
per day of benzene. 

Corrosion raises no major obstacles. 
Corrosion of carbon steel by phenol 
at temperatures below 170 deg. C. 
is negligible. All equipment in mod- 
erately cold phenol service—includ- 
ing lines, columns, trays and bubble 
caps—can be of carbon steel. Valve 
trim, reboiler tubes and tube sheets 
in the extraction and stripping col- 
un.as are normally fabricated of Type 
316 stainless steel. The two hot sol 
vent pumps are made of special Fe- 
CrNi allov. 

Chemical requirements, per barrel 
of benzene, are: 0.2 Ib. of phenol, 3 
Tb. of 98-percent sulphuric acid, less 
than 1 Tb. of caustic. Utilities: 1.1 
million Btu. of fuel, 3,100 gal. of cir- 
culating cooling water (90-120 deg. 
F.), 3.3 kwh. electric power. Labor: 
14 c. for operating labor (direct cost), 
10 c. for maintenance labor and ma- 
terials. 
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@ When carbon formed on the valves of 
these air compressors and the oil in the 
crankcases had to be changed fre- 
quently, operators of this Midwest plant 
called in a Standard Oil lubrication spe- 
cialist. He recommended STANOIL In- 
dustrial Oil, a multi-purpose oil having 
a low carbon-forming tendency and con- 
taining effective oxidation and corrosion 
inhibitors. With STANOIL, the compres- 
sors gave the air to carbon troubles and 
have breezed through four years of hard 
operation without difficulty. Over the oil 
previously used, STANOIL has given four 
times longer service in the crankcases. 
These results . . . similar to the results 
you may expect . . . have led to the use 
of STANOIL in other equipment in this 
plant. 


Compressors give carbon the air 


Oil 


Find how this multi-purpose oil can 
benefit you by discussing it with a 
Standard lubrication specialist. You can 
contact him by phoning your local 
Standard Oil office. 

Standard Oil Company, 910 South 
Michigan Avenue, Chicago 80, 
Illinois. 


Send for this 
booklet... 


See what Stanoil 
offers you... 


You'll find the means to significant 
savings in this booklet. It describes 
the important qualities of STANOIL 
Industrial Oil and the resultant 
benefits which have made this multi- 
purpose oil the choice of midwest 
manufacturers for a host of impor- 
tant lubricating jobs. Discover how 
STANOIL will give you superior pro- 
tection through its unique combina- 
tion of six outstanding characteris- 
tics, including high stability and 
effective rust prevention. Find how 
STANOIL can simplify stock, storage, 
and inventory in your plant by re- 
placing special-purpose oils in hy- 
draulic systems, speed reducers, air 
compressors, machine tools, electric 
motors, auxiliary turbines, and a 
wide variety of circulating, bath, 
and bearing systems. Ask the Stand- 
ard Oil lubrication specialist from 
your nearby Standard Oil office 
for this booklet, or write: 
Standard Oil Company 
(Indiana),910 S. Mich- 

igan Ave., Chicago, 


STANDARD OIL COMPANY | STANDARD ) (indiana) 
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ACCURATE SIZING 
PROPER DENSITY 
THOROUGH BLENDING 


Cr 


Metal 


DAY BLENDER WITH 
DAY RO-BALL SCREEN 


Successful powder metallurgy depends on accurate sizing 
of metal particles, proper density of the compact and thorough 
blending to insure homogeneous structure. The DAY Blender, 
teamed with the DAY Ro-Ball Screen, meets all three of these 
vital requirements. 


The DAY Blender's sturdy construction features heavy channel 
legs, outboard bearings and stuffing boxes and a rugged tank 
of plain, galvanized or stainless steel. Dependable drive is 
provided by a heavy-duty geared motor. Center discharge is 
standard. 


The DAY Ro-Ball employs the exclusive Super-Active Ball Clean- 
ing principle for evenly distributed vibration over the entire 
screen area. This design permits use of finer mesh and keeps 
the screen open for fast, efficient operation. 


DAY DRY COLOR AGITATOR 


Rugged construction, scientifically designed 
for thorough radial and two-way lateral 
mixing action. Available in plain, galvan- 
ized or stainless steel. 


For specific applications ask about 
DAY'S complete line of Double-Arm 
Mixers, Blenders, and Change-Can 
Mixers. 


Call your DAY Sales Engineer or 
write to 1147 Harrison Avenue 
for detailed literature. 


News, cont. . . 


Greater Glutamate Capacity 
For International Minerals 


Its amino products plant at San 
Jose, Calif., is being expanded by In- 
ternational Minerals & Chemical Corp. 
Two-thirds more capacity will be in- 
| stalled for manufacture of mono- 
sodium glutamate. 

Two new tanks of 8,000 tons each, 
together with auxiliary facilities, will 
be used for storage of concentrated 
Steffens filtrate. This will give the San 
Jose plant a total of 11 such tanks. 
Other improvements: a third boiler, 
two new cooling towers and two new 
reagent storage tanks. 

New construction now in progress 
will represent an investment of about 
$1.5 million at San Jose. 

Additional construction work soon 
will be undertaken by International’s 
Amino Products Division. It calls for 
an outlay of about $1.8 million for five 
new concentrators at the sources of 
the corporation’s supply of Steffens 
filtrate. This equipment will be in- 
stalled at sugar beet plants in Idaho 
and Utah, as well as at other plants 
not yet identified. 

The current expansion will lift ca- 
pacity of the San Jose plant from 4 
million to 6.6 million pounds of mono- 
sodium glutamate a year. And the new 
concentrators at International's sources 
should help to keep the San Jose plant 
running close to peak. 


National Lead Gets Processes 
For Cuban Nickel Production 


National Lead Co. has acquired a 
majority interest in Nickel Processing 
Corp., operator of the government- 
owned nickel plant at Nicaro, Cuba. 
National Lead and Fomento Miner 
ales de Cuba have purchased N. V. 
Billiton Maatschappij’s interest in 
Nickel Processing Corp. and rights to 
certain processes that may further ex- 
pand the output of the plant. 

Production of nickel at Nicaro was 
resumed last February. After World 
War II the unit was closed down, but 
it had to be reactivated to provide 
vital nickel for defense industries. Full 
“seems at a rate of about 30 mil- 
ion pounds of nickel per year is slated 
to begin this month. 

Nickel Processing Corp. is currently 
pilot-planting a process for increasing 
capacity of the present facilities and 
also for recovering cobalt from the 
ores treated at Nicaro. Cobalt is 
needed for defense and National Lead 
is building a unit at Fredericktown, 
Mo., that will also further increase 
production of this metal. 
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FEine Pilot Plant Filter . . . designed to prove out 
your process before scaling up. Ideal for moking 
experimental runs. Available on rental-purchase plon, 
no capita! investment required. Both scraper and 
string discharge. Compression and —-. mechan- 
isms included but may be disconnected, if 


CLEANING 
MESSY JOB 


« WITH FEinc 


STRING FILTERS 


No one wanted to work in the press room of a West coast pectin 
extracting plant. Dumping the hot, acid-soaked apple pulp from the 
filter bags was a dirty, messy job. Quality control suffered because 
so much depended on the skill and concentration of the operators. 

Replacing the presses with a FEinc rotary vacuum filter completely 
eliminated these problems. Fewer men are required. Quality is uniform, 
and under semi-automatic control. Working conditions are no longer 
a problem. 

In one process after another, FEinc filters are bringing the advan- 
tages of continuous filtration to jobs that were previously handled by 
inefficient “stop-and-go” methods. FEinc’s job-proven string discharge 
lifts the cake from the cloth—almost any type of cake from 1/16” thin 
to practically any thickness—with no smearing and blinding of the 
cloth, no blowback of filtrate, no scraping wear. Cloth life is up to 
50% longer, and lighter, more efficient cloths can be used. 


Send for free filtration bulletin 103 . . . today! 


FILTRATION ENGINEERS INC. 
NET, 155 ORATON STREET * NEWARK 4, NEW JERSEY 
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HOUDRY: He shows his oxidizing catalytic unit made of coated porcelain rods. 


Catalyst Burns Organic Vapors 


The Houdry oxidizing catalytic unit finds its first 
uses in the chemical process industries to destroy fumes 
from enamel-baking operations and petroleum refining. 


(he first industrial installation of 
the Houdry catalytic oxidizing unit 
has just been made; it’s said to be 
completely successful in destroving 
fumes trom the baking ovens of the 
Enamelstrip Corp., Allentown, Pa 

Batteries of the catalytic units (see 
cut) have been installed in cach of the 
stacks venting fumes from Enamel 
strip’s four enamel baking ovens. 
Pennsylvania's Department cf Health 
reports the units as 93-100 percent 
efhcient 

Thus Enamelstrip has eliminated a 
troublesome pollution and odor prob 
lem. In addition, the company's ex 
ecutives report recovery of enough 


266 


heat from the units to operate the 
cnamel ovens. 

Sun Oil Co. is putting in the second 
industrial installation of the Houdry 
units at its Marcus Hook, Pa., refinery 
The Sun units will start operations 
soon to consume wasted petroleum 
gases and vapors 

Houdry catalytic units are also go- 
ing into other chemical processing 
plants. They promise, according to 
Houdry himself, to become an impor- 
tant development in the prevention 
of atmospheric pollution from certain 
types of organic vapors. 
© Developed by Houdry—The new 
catalytic unit was developed by Eu- 


= J. Houdry, founder of Houdry 
-rocess Co. and well-known for his 
catalytic petroleum treating processes. 
He resigned as president of Houdry 
Process Co. in 1948. 

The Houdry unit is actually three 
years old, having been put on the mar- 
ket in 1949. Previously to the Enamel- 
strip installation, however, its prime 
use was on materials handling trucks 
in industrial plants. Here it converts 
carbon monoxide exhausts to carbon 
dioxide. 

About 1,000 installations have al- 
ready been made on industrial trucks; 
each contains from 2-12 catalytic units, 
depending on the size of the engine. 
It has been used only on engines burn- 
ing unleaded gasoline; metal vapors 
from leaded gasoline poison the 
catalvst. 

The Houdry unit is now being man- 
ufactured by Oxy-Catalyst Manufac- 
turing Co., Inc., of Wayne, Pa., near 
Philadelphia. Eugene J. Houdry is 
president; his two sons are vice presi- 
dents. 
Made of Porcelain Rods—Houdry’s 
unit is made up of two thick porcelain 
end plates, a spacer bar of porcelain 
and 73 coated porcelain rods. 

End plates are joined rigidly at their 
centers by the spacer bar after the 
rods have been inserted into shallow 
sockets in the plates. There is some 
play in the rods to allow for expansion 
and contraction during temperature 
changes. 

Rods are assembled in staggered 
rows and are tear-shaped in cross-sec- 
tion to insure good contact with the 
gases, to eliminate turbulence and to 
cut down resistance to fumes passing 
through the catalytic zone. 

Vital part of the unit is the cata- 
Ivst coating—only 0.003 in. thick—on 
the rods. This is a film of catalytic 
alumina and platinum alloy applied 
by a special process in such a way that 
it remains adherent, intact and re- 
sistant to high temperatures and ther- 
mal shocks. 

Fach catalytic unit is 5.5 in. long, 
some 3 in. wide and 38 in. high. 

Each installation is tailored to meet 
the particular needs. In each instance, 
the units are set in layers, like building 
blocks, in the venting stack. 

The catalyst is said to be 90 per- 
cent effective after 5,000 hours of 
steady use 
> Many Uses Seen—Houdry says the 
catalyst, which burns fuel with high 
efficiency, can be applied wherever 
heat is generated from fuel. He sees 
widespread use of the units, particu- 
larly for destroying noxious and harm- 
ful industrial odors. 

He savs that installations are now 
being put in, engineered or are in the 
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CAUSTIC POTASH all standard grades 


CARBONATE OF POTASH all standard grades 
POTASSIUM CHLORIDE refined al 


@ Three-Way Control means savings to you. You can 
depend on /nternational for prompt deliveries of 
potash chemicals in the tonnages you want and quality 
that meets your specifications. With large mining 
and refining facilities at Carlsbad, New Mexico, 
and its electrochemical manufacturing plant at 
Auntie Niagara Falls, New York, /nternational provides an 


exclusive three-way control in the production of 
Industrial Potash Dept. 


potash division 


potash chemicals— Mining, Refining, Manufacturing. 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
General Offices: 20 North Wacker Drive, Chicago 6 
61 Broadway, New York 6 
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LIGHT in weight” 
LOW in price 


This amazing motor gives you any 
speed you want—instantly—by merely 
turning a dial. It's light enough to 
mount on any machine but built to 
exacting specifications of heavy-duty 
industrial type Varidrives. There are 
24 combinations of speed ranges to 
choose from in ratios to 10 to 1. With 
this miracle Varidrive motor you can 
increase the capacity of your ma- 
chines, control your speeds for better 
quality and increased efficiency 


VARIABLE SPEEDS 
-4 TO 10,000 RPM 
-RATIOS—10 TO 1 
INSTANT CHANGE 
NEATLY HOUSED 
SMOOTH — QUIET 


GET THIS BULLETIN 


Mail Coupon gives com 
plete information adout various 
modifications. Upright and 
horizontal models 


U.S. VARIDRIVE 


THE MIRACLE MOTOR 


\ 


U. S. Electrical Meters tac 
Les Angeles 54, Calif. (Bex 2058) 
Milford, Cona. 


News, cont. . . 


planning for half a dozen other 
compamies. Included in the chemical 
processing applications are a large 
printing firm, a dyeing company and 
an oil refiner. 

For the enamel and synthetic finish- 
ing industries, B. L. Gamble, chief 
engineer of Ferro-Enamel Corp. of 
Cleveland, had this to say: “When 
I consider the possibilities of applying 
the catalyst to the synthetic finishing 
industry . . . I can visualize an entirely 
new concept of paint baking.” 
> Enamelstrip’s Setup — Enamelstrip 
Corp.—first industrial plant to use the 
Houdry units—produces enamel paint 
coatings on metal strip in a continuous 
operation. The coatings are applied by 
dipping a loop of a continuously mov- 
ing metal strip in a bath of enamel 
paint thinned with solvent, principally 
commercial xylene. 

Wet strip is then air-dried with 
forced hot air in enclosed chambers. 
Exhaust from this drying process is 
then passed through the catalytic re- 
action chambers where the solvent 
vapors are oxidized to carbon dioxide 
and water. 

Batteries of the units have been in- 
stalled in each of the stacks from 
Enamelstrip’s four baking ovens. The 
four batteries have a total of 918 units. 
The installation was completed late 
this March. 

“There are absolutely no odors,” 
says Arthur E. Uhleen, executive vice 
president and general manager of 
Enamelstrip. Stack tests made by 
Pennsylvania’s Bureau of Industrial 
Hygiene bear this out: “Tests . . . in- 
dicate that these reaction chambers 


are from 93 to 100 percent efficient” 


PREVIEW OF ATOMIC POWER PLANT 


in oxidizing the hydrocarbon solvent 
vapors to carbon dioxide. 

Enamelstrip’s ovens were formerly 
heated by gas exclusively. But now, 
Uhleen says, heat recovered through 
the catalysts now allows the plant to 
save 90 percent of its gas costs of 
about $3,000 a month. 

The installation, put in by Enamel- 
strip employees, cost $16,000, Of 
this, about $13,000 was for the 
Houdry catalytic units. Uhleen ex- 
pects the installation to pay for itself 
in six months. 

In addition, Uhleen says that the 
Enamelstrip plant has been able to 
increase its output more than 40 per- 
cent because of the heat now available 
from the catalyst units. 


Dow to Make Polyvinyl 
Chloride at Midland 


Construction is moving right along, 
reports Dr. R. H. Boundy, manager 
of the plastics department, on the new 
polyvinyl chloride plant of Dow Chem- 
ical Co. at Midland, Mich. The new 
facilities, including polymerization and 
drying units, are expected to be oper- 
ating early this summer. 

Although Dow for years has been 
producing a copolymer of vinyl chlo- 
ride and vinylidene chloride, this marks 
Dow’s entry into manufacture of 
polyvinyl chloride for the plastics in- 
dustry. 

Dow will supply polyvinyl chloride 
as unformuleted resin, but won't get 
into calendc.ing, extrusion or injection 
molding 

A widely used thermoplastic, poly- 
vinyl chloride can be employed to 


make rigid or flexible products. 


To show how the world is moving to greater utilization of energy in the 
atomic age, Westinghouse engineers have here mocked up what they envision as 
the atomic power plant co’ the future. Westinghouse designed the first atomic- 


powered submarine. 
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every plant in th 


a Your Hard-to-Get Equipment 


... may be ruined by constant attack of acids, alkalies, fumes, 
chemicals, moisture, gases and weathering. 


is) Your Valuable Products 


... are subject to contamination and loss whenever they are in 
contact with corroded surfaces. 


Expensive Shutdowns 


... and loss of production with costly man-hours for repairs may 
be incurred unnecessarily. 


Your Profits 


' Ruined equipment, contaminated products, the loss of pro- 
duction and repair expense caused by shutdowns mean only one 
thing . . . reduction in your profits! 

RIGHT NOW... you should investigate the economies of us- 
ing Amercoat; a line of coatings built to protect against specific 
industrial corrosion hazards. 

Our field engineers are available... without obligation ...to 
check your plant for corrosion problems...and to give you 
specific recommendations. 
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Clarified water’ 
chamber 


Clarified woter 
outlet tubes ~~~ 


Sludge collecting paddies 


Flotation chamber — 


~-Retention tank 


Inlet chamber 


Air injection 


Feed from collecting basin 


Dissolved Air Goes to Work 


Dissolved-air process for floating suspended solids in 


waste has fast become an inter-industry favorite. Chemical 


plants may soon get in the act. 


Success in one industry led to the 
adoption of the dissolved-air process 
in several industries. Invented by Nor 
wegians, Karl Sveen and Nils Peder 
sen, dissolved air was first used in 
paper mills to float solids in white 
water waste 

Now, an advanced process, devel- 
oped by Bulkley, Dunton Processes, 
Inc.. New York, and named Colloi- 
lir, is Cleaning up waste waters from 

refineries, oil fields, soap plants, 
meat packing units, fish canneries, 
railroad-car wash units and general ma- 
chining operations. 

Chemical industry will probably 
pi k it up next. Big attraction: Be- 
sides removing suspended materials, 
the process can be adapted to take 
away such colloidal materials as oil 
and carbon. Recently, one well-known 
chemical company installed the proc- 
ess in a large Southwestern plant.* 
> Pressure It—In dissolved-air 
flotation, pressure makes the differ- 
ence. Other processes have used air 
to float waste. However, these pass 
diffused air through waste water un 
der atmospheric pressure (Chem 
Eng., April 1951, p. 107). 

In the Colloidair system, air dis 
solves in water kept under pressure 
about 25 psi. When the pressure is 

* This chemical process is under wraps 
Neither Bulkley, Dunton nor the chemi- 


cal company cares to give details at this 
time 


let up, bubbles ride to the surface like 
they do when a bottle of pop is 
opened, carrying suspended waste with 
them 

Of course, dissolved air can’t re- 
move colloids. But by adding colloidal 
floc-forming chemicals, the process 
can take out both emulsified and free 


oil as well as suspended solids, and 
frequently many of the dissolved or- 
ganic materials. 

Laboratory tests run prior to in- 
stallation determine the types and 
combinations of the floc chemicals. 
Alum and ferric salts have been used 
many times. Activated sodium silicate 
is one of the common floc-formers 
used with these two. 

Generally, engineers report high ef- 
ficiency. Speaking recently before the 
American Petroleum Institute, Con- 
sulting Engineer Nicholas D’Arcy, Jr., 
said, “Treatment of waste water by 
dissolved-air flotation, and _particu- 
larly the combination of colloidal flocs 


Dissolved-Air Process On the Job... 


Capacity, 


At the Plant of 
Lever Bros 
Los Angeles 


Lever Bros. 
Hammond, Ind. 

Associated Oil Co 
Baldwin Hills, Calif. 


Standard Oil of California... . 


Torrance, Calif. 


N. Y. & Pennsylvania Co... . 


Johnsonbur~, Pa. 


St. Helens Pulp & Paper Co.. 


St. Helens, Ore. 

Chrysler Corp 
Trenton, Mich. 

Aerojet Corp 
Azusa, Calif. 

E. J. Kaha....... 
Cincinnati, Ohio 

Tobin Packing Co......... 
Estherville, lowa 


What It Does 
Removes fats and oils, 
cleans up condenser cir- 
cuit recirculation. 


. Removes fats and oils for 


pollution-free discharge. 


. Removes crude oil from 


brine. 

Cleans production water 
for injection. 

Recovers pulp fibers and 
filter. 

Recovers pulp fibers and 
filter. 


. Removes residual oil from 


machining operations. 

Removes oxidizers and ni- 
trie from process water. 
Reclaims fats, oils and 
greases from waste water. 
Reclaima fats, oils and 
greases from waste water. 


Gal. per Day 
5,500,000 
4,000,000 

350 ,000 
40 ,000 
1,200 ,000 
2,800 ,000 
500 ,000 
30,000 
500 ,000 


500 ,000 
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Drive at pug mill of Gladding McBean & Co. Safety guard removed for photographic purposes 


The Problem: 

The drive at the pug mill at the 
Gladding McBean & Company brick 
plant, Pittsburg, California, is so vital 
to their production it cannot be out of 


service for any length of time. It must 
cperate under dusty conditions which 
induce slippage in ordinary belts. It 
must be able to take very severe pul- 
sating loads. 


The Solution: 

With the installation of rugged BWH 
Bull Dog V-Belts the problems and 
difficulties were completely overcome. 


* * 


Do you have a drive or V-Belt prob- 
lem? Call us for Bull Dog V-Belts and 
a space saving, dependable, trouble-free 
installation. 


Another Quality Product of 


Boston Woven russer company 


Warehouse Stock: 111 N. Canal St., Chicogo, tilincis Distributors in all Principal Cities 
PLANT: CAMBRIDGE, MASS. ~- P.O. BOX 1071, BOSTON 3, MASS., U.S.A. 
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News, cont. . . 


and dissolved air . . . produces an efflu- 
ent of greater clarity than can be ob- 
tained with any other known economi- 
cal method of treating large volumes 
of industrial waste water.” 

Nevertheless, the process is no cure- 
all for all waste water problems, says 
D'Arcy. Basically, it is designed to 
assist gravity separators—not to sup- 
plant them. 

For refinery work he recommends 
that “a primary gravimetric separator 
be used for the initial separation of 
free-breaking oil, and that the gravi- 
metric ger oe be used to serve as a 
surge tank ahead of the dissolved-air 
flotation unit.” 

Right now, prospects for Colloidair 
look good. Besides present uses, Bulk- 
ley Dunton sees possible application 
in recovering aluminum hydroxide and 
titanium pigments. 
> How It Works—All waste flows from 
the plant to the collecting basins. 
From here a pump sends it through 
the flow control valve to the dwell 
tank. Here the waste water is under 
pressure of about 25 psi. 

Meanwhile, air is injected into the 
pump suction. At the same point, 
oc-forming chemicals may be added 
to the waste. 

From the tank, the water auto- 
matically flows through the pressure 
control valve into the inlet chamber 
of the separator. In the inlet compart- 
ment, the water is stilled. It then 
overflows a submerged weir and passes 
into the flotation chamber. 

At this time, air in solution is com- 
ing up to the surface as microscopic- 
size bubbles. 

From the time the flow enters the 
inlet chamber all operation is visible— 
the flocculation, degasification, par- 
ticle separation, grease collection, and 
the clarified water overflow 

Grease and solids floated to the 
surface are continuously pushed by 
flight scrapers towards the recovery 
trough at the far end of the separator 
he adjusted scrapers do not dip into 
the body of the liquid; thus the liquid 
is not disturbed. Sludge is collected in 
the recovery chamber and periodically 
removed 

Clarified effluent is continuously re 
moved from the bottom of the flota- 
tion chamber through uniformly 
spaced recovery tubes with adjustable 
height risers. Effluent discharges into 
the collection trough for reuse or dis- 
posal 

Colloidair units capabie of ‘treat- 
ing 1,000 gpm. of water would cost 
about $25,000. Cost of chemicals 
range from $1 to $10 per $1,000 bbl. 
of effluent treated 
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Solvay’s New Soda Ash Plant 
At Syracuse Ready to Operate 


Its new soda ash plant at Syracuse, 
N. Y., has just been completed by 
the Solvay Process Division of Allied 
Chemical & Dye Corp. The new unit, 
embodying the most advanced tech- 
nology in alkali manufacture, is a key 
project in Solvay’s postwar ee 
that has involved a total capital outlay 
in excess of $20 million. 

The towering 220-ft. center struc- 
ture of the new multi-million dollar 
plant houses the distillation columns 
that are the heart of the ammonia-soda 
process for making soda ash. Elevators 
traveling 200 ft. per min. enable work- 
ers to reach any part of the distilling 
columns quickly. 

Lower he els are occupied by equip- 
ment used in other steps of the proc- 
ess. Included in this equipment are 
compressors and dryers. 

A 30-ton capacity traveling crane 
makes it possible to move or repair 
heavy compressor machinery with 
minimum delay. 

The entire process is inclosed from 
the time raw material gases and liquids 
enter the plant until the white crystal- 
line soda comes off rotating filters. It 
takes 50,000 ft. of piping to make this 
possible. 

Chemical processing equipment de- 
signs and manufacturing specifica- 
tions of the new plant were prepared 
by the Solvay Engineering Depart- 
ment, under the direction of D. O. 
Yeoman, director of development, and 
C. P. Hackett, who was chief engi- 
neer during most of the construction 
and is now assistant director of devel- 
opment. 

The new unit employs modern cen 
tralized controls and process recording 
equipment that makes the plant easier 
to operate and control than any previ- 
ous unit of its kind. 


Each day, the new plant will pro- 
duce enough soda ash for the manu- 
facture of 10 million quart glass milk 
bottles if it all were put to that use. 
But vf course, while the glass indus- 
try will get a big part of the soda ash 
output, Solvay also 7 about 40 
other industries with alkali products. 
Soda ash is a prime raw material for 
other alkali products manufactured at 
the Syracuse plant. 


Defense Planners to Survey 
Nation’s Research Potential 


More than 5,000 industrial con- 
cerns engaged in research and develop- 
ment will be surveyed by the Research 
and Development Board of the De- 
partment of Defense to determine in- 
dustry’s total research and develop- 
ment capacity and the past and poten- 
tial effect of military call-ups on this 
capacity. 

Results will be used in locating pos 
sible contractors for the defense 
agencies. The survey findings will also 
be useful to industry. For the first 
time, according to the government, it 
will be possible to determine, for each 
industry and for companies of various 
sizes, the average expenditure per re- 
search engineer and the average per 
centage of sales that are spent to carry 
out research. 

This information will be used in 
estimating the manpower needed to 
carry out budgeted research programs 
and the amount of research, in terms 
of dollars, that can be performed by 
staffs of a given size. 

During 1952, the federal govern- 
ment will spend more than $1.6 bil- 
lion for scientific research and develop- 
ment. About three-fourths of this will 
be for defense work, most of it to be 
done by the nation’s industrial organi- 
zations. 


New Method Gets CO, Out of 
Synthesis Gas by Absorption 


A new and cheaper way to rid syn 
thesis gas of carbon dioxide has been 
developed by two Bureau of Mines en 
gineers. 

Synthesis gas is a mixture of carbon 
monoxide and hydrogen; it’s obtained 
through the reaction of oxygen and 
steam with coal. Removing carbon 
dioxide from the gas is a necessary step 
in the production of synthetic liquid 
fuels from coal by the gas-synthesis 
process. This is one way of producing 
oil from coal and oil shale. The Bureau 
is studying this process as part of its 
continuing synthetic liquid fuels re- 


search. (Continued) 
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News, cont. . . 


Developed by Joseph H. Field and 
Homer E. Benson, chemical engineers 
in the Synthetic Liquid Fuels Research 
Branch of the Bureau of Mines at 
Bruceton, Pa., the new method em- 
ploys a hot concentrated solution of 
—— carbonate to absorb the car- 

om dioxide. Absorption occurs at pres- 
sures of 300 to 00 psi., which are 
used in the gas-synthesis process. 

The carbonate solution is regener- 
ated by pressure letdown and steam 
stripping at substantially the same tem- 
perature used in the absorption step. 
This eliminates the need for the heat 
exchange treatment used in the con- 
ventional method, and reduces the 
amount of steam consumed in the 
process. 

As synthesis gas is the major cost 
item in producing synthetic liquid 
fuels from coal by the gas-synthesis 
process, any reduction in the cost of 
purifying the gas is an advance toward 
commercial production of oil from coal 
on a commercial scale. 

It’s expected that the new process 
will also be used in other processes, 
notably the production of ammonia 
from either coal or natural gas. Be- 
cause large volumes of carbon dioxide 
must be eliminated in synthetic am- 
monia production, Bureau engineers 
feel the improved process should be 
valuable to this rapidly expanding in- 
dustry. 


CONVENTION CALENDAR 


Manufacturing Chemists Association, joint 
meeting with SOCMA, Greenbrier Ho- 


tel, White Sulphur Springs, W. Va., | 


June 23-25. 
Synthetic Organic Chemical Manufacturers 


Association, joint meeting with MCA, | 


Greenbrier Hotel, White Sulphur 
Springs, W. Va., June 23-25. 


Fourth Western Packaging and Materials | 
Handling Exposition, Los Angeles 


Shrine Convention Halls, Los Angeles, 
August 12-14. 

Second Gordon Research Conference on 
Coal, New Hampton School, New 
Hampton, N. H., August 25-29. 

National Conference on Industrial Hy- 
draulics, eighth annual conference, 
Sherman Hotel, Chicago, September 4. 

National Chemical Exposition, Coliseum, 
Chicago, September 9-13. 

American Institute of Chemical Engineers, 
Palmer House, Chicago, September 
11-13. 

American Chemical Society, national meet- 
ing, Atlantic City, September 14-19. 
Drug, Chemical & Allied Trades Section, 
New York Board of Trade, annual meet- 
ing, Pocono Mannor Inn, Pocono 

Manor, Pa., September 25-28. 
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A Colmonoy Sprayweld Process 
application 


Maintenance men working on agitators 
(used in the fermentation processing of an 
important drug) were highly pleased with 
this solution to their fast wearing stub 
shafts. 

Problem: These 18 inch, 20 pound stub 
shafts are made of a high nickel corrosion- 
resistant alloy. The wear encountered is 
primarily abrasion, but as these shafts are 
used in mixing material containing both 


with the SPRAYWELDER* 
Lasts 17 Times Longer 


sulphuric and phosphoric acids, corrosion 
is also present. They had the disappointing 
service life of only three weeks. 

Solution: Worn stub shafts are now over- 
laid with powdered COLMONOY No. 6 
hard-facing alloy, using the COLMONOY 
Spraywelder*. Only 1 lb. of alloy is re- 
quired to weld a wear-resistant hard- 
facing .020" thick, on each shaft. These 
reclaimed stub shafts last over a full year 
—over seventeen times as long as did 
new shafts. 

While this long uninterrupted service is 
the prime advantage of their using COL- 
MONOY, the greatly lowered replace- 
ment cost is also impressive. 

Remember that COLMONOY stands for 
a complete line of hard-facing alloys. 
Various alloys designed to meet every 
type of wear are available in many forms: 
rod, paste, powder, wire, and castings. 


*THE SPRAYWELDER is o metal spraying unit made for 
applying Colmoney powdered alloys. A smooth uni- 
form overlay is attained by spraying. This overlay is 
then fused to the base metal with an oxy-acetylene 
flame. Only a minimum of grinding is required because 
of the close contro! (within .010") of the overlay thick- 
ness during spraying. The Spraywelder consists of the 
pistol, 


about Col: y alloys 


Branches: Long Island City, Buffalo, 
Chicago, Houston, Los Angeles, Montreal. 


HARD FACING ALLOYS 
\ DETROIT 3, MICHIGAN 
JOHN 
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Octone number 


Regular 


50 925 1930 1935 1940 


As octanes go up... 


1945 1950 1955 
After wartime drop, octane numbers of motor gas start rising. 


Big Jump for TEL 


Trend to higher octanes vaults tetraethyl lead into 
the king-size class of organic chemicals. Latest expan- 
sions have raised nation’s capacity 32 percent. 


Early this spring, after a year of 
controls, PAD lifted its allocation on 
TEL. Later, Ethyl completed its big 
new TEL plant on the Houston Ship 
Channel (capacity: 80 million pounds 
1 vear). Right now, Du Pont, the 
only other U. S. producer of TEL is 
putting the finishing polish on its new 
Deepwater, N. J., facilities (capacity 
50 million pounds minimum). Up 
shot: Nation has raised its TEL ca 
pacity some 32 percent.’ 

A big booming industrv, the TEL 
mushroom started to climb long be- 
fore the present defense build-up. 
Between 1940 and 1950, TEL produc 
tion more than doubled. Still climb- 
ing, the U. S. made about 360 million 
pounds last year; this year, production 
should reach 390; next vear, 430 mil- 
lion’ 

In recent vears TEL has become a 
titan in the organic field. Last vear 
for instance, U. S. made more TEI 
than either phenol or naphthalene. 

Capital costs are high. In the last 
six years, Ethyl has invested about 
$100 million in expanding capacity at 
Baton Rouge, building the new plant 

‘Total capacity will be an estimated 
540 million pounds a year Ethyl 80 
Du Pont—160 But it Is likely that Du 
Pont’s new capacity will only replace 
current output 

*These figures are based primarily on 
current requirements However, note that 
128,497 short tons of lead went to TEI, 
makers last year, according to the Bureau 


of Mines Therefore, theoretical produc 
tion in 1951 ts 400 million pounds 
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at Houston, and adding new storage 
terminals for TEL on the east and 
west coast. 

Now big rivals, Ethyl and Du Pont 
were one-time chemical cousins. Un- 
til 1945, Du Pont operated facilities 
at Ethyl’s Baton Rouge plant using 
Ethyl’s basic process patents. Today, 
however, Ethyl makes and sells the 
TEL produced at Baton Rouge and 
Houston while Du Pont makes and 
sells the output of its Deepwater fa 
cilities. 
> Why the Surge?—Besides more gas- 
oline, trends today point to higher 
octanes. Recent advances in auto- 
motive design require increased oc- 
tanes. In 1950, for instance, the 
average premium gasoline could fire 
only 75 percent of high-requirement 
cars. The average regular grade was 
fit for only 55 percent of all cars. 
Petroleum men feel octane needs will 
continue to increase for some time 
(see cut) 

Higher octanes will mean more 
rEI The tremendous swing to 
catalvtic cracking has hopped octane 
numbers 8.5 points in 10 years, but 
still not enough to economically mect 
present or future automotive require 
ments To do so, TEL contents 
will have to be raised. Petroleum men 
predict an average tetracthyl lead con- 
tent of 2.5 ml. per gal. by 1955. 

Ethyl is prepared. Its new Houston 
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Ethyl’s new Houston plant will make 80 million pounds a year. 


. . U.S. gets more TEL 


plant occupies 80 acres on the Ship 
Channel. Lying by are 320 more 
acres, which Ethyl will use when it 
expands. 

> How TEL Is Made—Like t :e Baton 
Rouge installation, the Houston plant 
will provide its own chemical inter 
mediates. ‘These include sodium, 
chlorine, hydrogen chloride, ethyl 
chloride, ethylene dichloride and lead- 
sodium alloy. 

The plant is divided into three op- 
crating areas: the sodium, the ethyl 
chloride and the tetracthyl lead area. 

1. Salt is electrolytically decom- 
posed in the sodium building, the 
largest structure in the plant. Here, 
incoming brine is evaporated, filtered 
and dried before being decomposed. 

2. Hydrogen is burned with chlorine 
obtained from the sodium operations. 
The hydrogen chloride formed is com- 
pressed and sent to the ethyl chloride 
unit. Here, it reacts with ethylene te 
form ethyl chloride. Also in this area: 
manufacture of ethylene dichloride, 
which is used as a scavenger in anti- 
knock compound. 

3. Incoming metallic lead is melted 
and combined with molten sodium to 
form an alloy. The alloy then reacts 
with the cthvl chloride to form the 
tetracthvl lead At Houston, Ethyl 
has combined the TEL and lead- 
sodium operations under one roof. 

After the basic reaction, the tetra- 
ethyl lead is washed, purified and 
then blended with other ingredients 
to make the finished anti-knock com- 
pound. ‘Today, anti-knock fluid for 
motor gasoline contains 61 percent 
TEL, 18 percent ethylene dibromide, 
19 percent ethylene dichloride and 
2 percent dye. Aviation fluid contains 
no dichloride but the same TEL con- 
tent. 
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Caatury (soo TENC type 
modern ove very copulor the 
ond food 
for resisting net ond 
corrosive ‘woes. vid gly used 
profeut the vite! parte 
viacasive duct or gritty fog. 


Specify Confery motors onthe 
moorkec equipment yoy patches, 

or coll o Century branch or 
Century when you purdiose 
motos. Comtery 
complete one from Ve 400 F. 


1804 Pine + Sh 2, Missewi 


whe must keep your Production 
Turning, knows how to evaluate the 
inside of the Motor. Ask him about 
these Century Construction features. 


Vital parts of motor protected — 
sealed-in inner frame. 

e Reverse direction of motor without 
changing fan — Fan runs in either 
direction. 


@ Uniform ventilation — 
surrounding outside of inner 
frame. 

e Smooth straight-through 
ventilating passages. 

@ Winding electrically insulated 
6 different ways. 


@ Uniform rotor winding — 
high pressure cast 
aluminum. 

© Ball bearing housing keeps 

rease “in” —dirt “out” — 
ubricated for several years’ 
normal service, with grease 
plugs when you want to 
lubricate bearings. 


steel fan guard in 
place. 
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‘ - Easy to remove fan guard 
Cuemicat Encrnerainc—June 1952 275 


STORAGE of all the different kinds of radioisotopes that 
Oak Ridge has for sale is behind 2 ft. of concrete. The right 
bottle is located by a number-letter system (printed back- 


PICKUP of the right bottle is the first of the steps that 
are necessary to get the right amount of the right product 
into a rayproof container that can be safely shipped to you. 


PACKAGING is complex when it involves bottle decapping, 
filling, sealing—all remotely controlled. This little shipping 
bottle will be measured for radiation level before it goes out. 


276 


wards so that numbers and letters are right-side-up in the 
mirror that let’s the “salesman” see what he’s doing without 
getting burned). Remotely-operated tongs handle the bottles. 


TRANSFER of the storage bottle by Operator George Winn. 
He is rolling the tongs and their load along a track to the spot 
where he will pipette the hot liquid into another container. 


DELIVERY of the package. The hot commodity was put 
into a shipping container. Operator R. Blevins opens the hydrau- 
lically operated door and out rolls a bundle for the customer. 
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Joseph E. Seagram & Sons, Inc., Milan, Indiana 


General Contractor: F. W. Owens Lovisville, Kentucky 


Kaylo Roof Tile is lightweight yet 
strong... and it also insulates 


FAST AND EASY TO INSTALL 


The qualities essential to finest roof deck construction are com- A Kaylo roof deck can be constructed in 
only three steps: installing the sub-pur- 
bined in Kaylo Insulating Roof Tile, a remarkable, lightweight lins, laying the tile and grouting the end 
material—hydrous calcium silicate, not glass. joints. ‘The deck is then ready for cover- 
High insulating value of Kaylo Tile aids in temperature con- ~ by 
trol to save on heating and cooling costs. Added fire-safety, too, barrel racks support the roof. 
is provided because the tile is incombustible. 
Although Kaylo Tile have more than adequate strength for 
typical roof loads, a Kaylo deck weighs only six pounds per square 
foot. Therefore, a relatively lighter structure supports the Kaylo 
deck with resulting savings of structural steel. 
A Kaylo deck gives other economies. For example, Kaylo 
Tile’s smooth under-side makes a completed ceiling as it forms the 
roof. The tile ceiling reflects light; requires no painting or other WRITE FOR FREE BOOK— “Kaylo 
treatment. Get all the facts about Kaylo Insulating Roof Tile. Insulating Roof Tile.” Address: 
Dept. N- 260, Owens - Illinois 
Glass Company, Kaylo Division, 


a AY ©) Toledo 1, Ohio. 
first in calcium silicate 


...pioneered by OWENS ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO — KAYLO SALES OFFICES: ATLANTA + BOSTON + CHICAGO + CINCINNATI + CLEVELAND + DETROIT 
HOUSTON + MINNEAPOLIS + NEW YORK + OKLAHOMA CITY + PHILADELPHIA + PITTSBURGH + ST. LOUIS + WASHINGTON 
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BATCH acetylation, in lots up to 200 yd., is done on a dye jig. CONTINUOUS processing is also adapted to acetylating cotton. 


King Cotton Is Modified 


Acetylated cotton—heat and rot resistant —looks 
ripe for marketing. Pilot seale processes are called ready 
for commercial projection. 


First it was wool fighting back 
against the onslaught of synthetics. 
Now King Cotton is rallying for the 
defense. The Southern Regional Re- 
search Laboratory has come up with 
commercially feasible processes for 
acetylated cotton, a fiber with a num- 
ber of advantages including heat and 
rot resistance. 

The regional unit of the Depart 
ment of Agriculture has completed 
extensive laboratory work and a good 
deal of pilot-scale development on 
cotton modification processes. Six 
companies have investigated the proc 
esses and at least 50 have evaluated 
the partially-acetylated fiber. 

Essentially, the treatment consists 
of substituting about one third of cot 
ton’s cellulose hydroxyl groups with 
acetyl groups (21.08 percent). 

The laboratory has several com 
mercial firms interested in the proc- 
esses right now and if the modified 
fiber goes over, it may mean a market 
boost for acetic anhydride (principal 
reactant) plus an important advantage 
in cotton’s competitive position 
> Three-Step Process—Here’s how the 
pilot scale process works 

1. All non-cellulosic materials are 
removed from the cotton (starch, siz- 
ing, natural impurities). The fiber is 
boiled in 2 percent caustic for 7 hr. 
to remove the last traces of these im 
purities. Next the alkali-treated cotton 
is neutralized with acetic acid, rinsed 
well. After the cotton dries, it is 
illowed to pick up regain moisture 


2. Now the cotton is “activated.” 
This consists of soaking in glacial 
acetic acid at room temperature for at 
least 4 hr. (The acetic acid in this step 
may be recovered, re-used.) 

3. Then comes the acetylation re- 
action itself. The cotton is treated 
with a mixture of glacial acetic acid, 
acetic anhydride and small amounts 
of a 60 percent solution of perchloric 
acid which serves as catalyst. 

In pilot-scale tests at the New Or- 
leans laboratories of the Bureau, cot- 
ton fabric in lots as high as 200 yards 
at a time have been acetylated on a 
stainless steel dye jig (see cut) rigged 
up with an exhaust fan and cooling 
circulation of the reacting solution to 
and from the jig. 

After treatment with glacial acetic, 
the fabric is transferred on a roll to 
the jig and the precooled reaction mix 
ture (about 10 times the weight of the 
cotton) is pumped in. Usual composi- 
tion of the mixture is 25 parts anhy- 
dride to 75 of glacial acetic acid, and 
0.1 to 0.15 percent perchloric acid 
(60 percent solution) as catalyst. The 
fabric is passed back and forth through 
the solution. The reaction takes about 
an hour at 64 deg. F. (higher tempera- 
tures for faster reactions are not recom- 
mended) to reach 21-22 _ percent 
acetyl in sheeting, and 1.25-1.5 hr. in 
duck of 8 oz. per sq. yd. After reac- 
tion the fabric is washed and dried. 

Result is a modified cotton with 
these advantages: 

@ Heat resistance (retains most of its 


original strength for days, even at 
320 deg. F.). 

eRot and mildew resistance (far 
superior to cotton. Partially acetylated 
sand bags were stil! “in service” after 
standing on the ground for a year.) 
eLower moisture regain (about one- 
half that of untreated cotton). 

e Resistance to chemicals (resistance 
to acids is improved). 

e Greatly improved electrical insulat- 
ing properties. 

Some of the disadvantages of par- 
tially acetylated cotton are: 

e Increased cost. Estimates are about 
$1 to $1.20 per Ib. based on 40¢ for 
cotton. This makes it less expensive 
than most of the synthetics (nylon, 
Orlon, Dacron, Dynel) but more ex- 
pensive than rayon. 

© Impaired launderability (tests indi- 
cate alkaline laundry solutions are out). 
e@ Like the synthetics, static is de- 
veloped in processing. 

Actually acetylated cotton is not 
new. It has been offered on a small 
commercial scale in England. But 
Southern Laboratory scientists believe 
that with feasible manufacturing and 
processing methods now accomplished, 
its success is now assured. 


Jefferson Will Produce 
Nonyl Phenols in Texas 


A certificate of necessity has been 
granted to Jefferson Chemical Co., 
Inc., for construction of nonyl phenol 
and dinony! phenol manufacturing fa- 
cilities at its Port Neches, Tex., plant. 

Nonyl phenol and dinonyl phenol 
are used as intermediates in the manu- 
facture of anionic and non-ionic sur- 
face-active agents, as starting materials 
for lube oil additives, stabilizers, pe- 
troleum demulsifiers, oil-soluble phe- 
nolic resins and plasticizers. 
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The light way ship 
Continental 
Fibre Drums 


Continental Fibre Drums are lighter in 
weight than any other shipping container of 
comparable strength. That means they can 
save you a substantia] amount in shipping 
costs, at today’s high freight rates. On ship- 
ments to countries where import duties are 
levied on the gross weight, these savings are 
even greater. 

Although light in weight, Continental 
Fibre Drums are rugged and durable—will 
take rough handling. Thus you can give ex- 


pensive or dangerous products all the shipping 
protection they need, without paying excess 
freight charges for heavy containers. 

Neat and efficient in appearance, these 
drums can be attractively printed or spray 
painted to make an effective “traveling bill- 
board” for your company or product. They 
come in a complete line of sizes, from 12 
gallons to 75. Call the nearest Continental 
office for complete details. 


CONTINENTAL © CAN COMPANY 


FIBRE DRUM DIVISION VAN WERT, OHIO 


NEW YORK PHILADELPHIA ° PITTSBURGH ° TONAWANDA CLEVELAND 
CHICAGO ° SAN FRANCISCO ST. LOUIS ° LOS ANGELES EAU CLAIRE 
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Crude gas 
Pure Np gos 


Pure Oz gas 


Air compressors 
g Pure argon gas 


Lye pumps 


quid 


Np liquid 


Expansion engine 


Cold ¢ryer 


Double rectification column 


Houston Gets New Oxygen Plant 


It's the nation’s most modern producer of pure 
oxygen, nitrogen and argon—the first plant of its type 
operated by an independent company. 


Rapidly expanding needs of the 
Southwest's industrial development 
inspired the building of Houston Oxy- 
gen Co.’s new $1 million plant for 
the production of pure liquid oxygen 
and liquid nitrogen, and pure oxygen, 
nitrogen and argon gases. 

The project includes a 3-in. pipe- 
line to supply local customers with 
pure, dry oxygen gas. The plant is 
situated so that additional pipelines 
can be «un in various directions to 
supply other industrial areas which 
are growing up in its section of Hous 
ton. 

The only thing simple about the 
manufacturing process is the free air 
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which is the raw material. Air is fil- 
tered and the first stage of a five-stage 
compressor battery compresses it to 
30 psi. It goes through dual scrubber 
towers and then the remaining com- 
pressor stages. 

Having been compressed to 2,350 
psi. the air proceeds to a cold dryer 
where moisture is frozen off under a 
temperature of —35 deg. C. It leaves 
in two parts, identified here as part A 
(about 4 of the volume) and part B 
(the balance). 

A heat exchanger cools part A to 
—150 deg. C. A liquefying exchanger 
cools it to —175 deg. Still under 
2,350 psi. pressure, it passes through 


an expansion valve where it is ex- 
anded to 75 psi. This converts a 
srcentage to a liquid. Both the 
liquid ais and the remainder of gascous 
air then flow into a rectification col- 
umn. 

Meanwhile part B air also leaves the 
cold dryer at —35 deg. C. Still under 
2,350 psi., it goes to a high-pressure 
expansion engine. Here the pressure 
is reduced to 75 psi., which lowers 
the temperature to —165 deg. C. 

Part B air is cooled to —175 deg. 
in the same liquefying exchanger 
through which part A travels, but it is 
kept entirely separate. It then enters 
the rectification column. 

The rectification column functions 

rimarily as a double column. The 
— portion is called the first rectifi- 
cation column, the upper portion is 
called the second rectibvation column. 

From this second column pure 
liquid nitrogen is drawn off and stored 
in thermos flasks while pure nitrogen 
gas returns to the cold dryer before 
passing on to a gas holder. Oxygen 
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PITT CHEMIO1 
A versatile, heavy duty coating that with- 
stands severest corrosive conditions. 

PITT CHEM1O2 
A thin, high gloss maintenance coating for 
steel and concrete surfaces. 

PITT CHEMI O3 
A heavy duty coating for metal exposed to 
corrosive vapors, dilute acids and alkalis. 

PITT CHEM! O4 
A fast drying, high gloss coating for equip- 
ment handling potable water. 

weo 


This “Skin” 
never gives 


Topay more than ever you need an effective program 
to fight corrosion in your plant. It can eat away 

your investment, knock out vital equipment that 

may be impossible to replace, and even interrupt 

your operations. Maintenance engineers everywhere 
are turning to Pitt Chem Tar Base Coatings for 

better corrosion protection at /ower cost. 

These versatile coatings are derived from coal tar 
itch, one of our most impervious materials. Their 
eavy film—up to ten times as thick as ordinary 

paint—provides an impenetrable barrier to most 
mineral acids, alkalis, corrosive vapors and 
atmospheric conditions. And their low cost, ease 
of application and durability make them one of the 
most popular of all types of coatings. 

Today, the name Pitt Chem is synonymous with quality 
in tar base coatings. For, as a basic and integrated 
producer of coal-derived products—situated at 
the very heart of the world’s greatest coal deposits 
—we’'re able to control and maintain quality at 
every step of production, from coal 
to finished coatings. 

Whether you're buying protective coatings, 
plasticizers, agricultural chemicals, or the 
products of any of our other integrated divisions, 
you'll find that it pays, in every way, 
to buy from a basic producer. 


PITTSBURGH 


COKE & CHEMICAL CO. 


COAL CHEMICALS * AGRICULTURAL CHEMICALS « PROTECTIVE COATINGS * PLASTICIZERS © ACTIVATED CARBON + COKE + CEMENT © PIG IRON 
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SOLVENT RECOVERY 
AND ODOR CONTROL 


If your operation involves processes where solvents are lost by 
evaporation, chances are you need solvent recovery. In one proc- 
essing operation a large amount of ethyl alcohol was being 
discharged to the atmosphere — involving considerable loss of 
revenue due to loss of the solvent, and creating a local hazard 
due to atmospheric pollution by certain phenolic bodies. An 
American solvent recovery system was installed, thereby prevent- 
ing odor pollution. And, in addition, the resultant savings in 
recovered solvents enabled the system to pay for itself in less 
than a year. 


American Solvent occupies a unique position in the allied fields 
of solvent recovery and odor removal, because we are the only 
manufacturer that both produces activated, coconut-shell carbon 
and fabricates the equipment, too. We can, therefore, offer you 
a completely integrated service, involving design and quality con- 
trol for the entire system. 


American Solvent also offers equipment for positive air purifi- 
cation and deodorization in any space ranging from small meat 
coolers to large office buildings. Pure Air units are self contained 
or can be built into the existing air conditioning system. 


We'll be glad to discuss your problems and offer recommenda- 
tions. No obligation, of course. 


AMERICAN SOLVENT 
RECOVERY CORPORATION 
700 North Cassady Ave., Columbus 3, Ohio 


News, cont. . . 


gases also pass through the cold dryer 
again before storage. 

Crude argon gas coming from the 
rectification column is stored in a large 
balloon suspended under the roof of 
the building (see cut). It returns to a 
rectification system within the main 
column structure where it is brought 
to 99 percent purity. It then passes 
through the cold dryer unit and on to 
a gas holder. 

Liquid oxygen goes from the second 
rectification column to two 1,000,- 
000-cu.-ft. storage tanks. From these 
it can be pumped at 2,200 psi. to two 
evaporator heaters which convert it 
to large volumes of dry oxygen gas. 


Shell Acquires Maker 
Of Aldrin and Dieldrin 


Shell Chemical Corp. has purchased 
Julius Hyman & Co., manufacturer of 
the insecticides aldrin and dieldrin. 
The Denver, Colo., firm will continue 
to operate under its present name. 

Shell has also completed negotia 
tions with the Velsicol Corp. of Chi- 
cago, Ill., for exclusive rights, world- 
wide, to the two insecticides. Shell 
Chemical Corp. has been exclusive 
marketer of aldrin and dieldrin since 
they were introduced commercially in 
1950. 

“Completion of our negotiations 
with Hyman and Velsicol,” says Presi- 
dent Jan Oostermeyer of Shell Chemi- 
cal, “will insure that these widely 
used agricultural insecticides will con- 
tinue to be available to the American 
farmer.” 

Aldrin and dieldrin have proved par- 
ticularly effective against cotton in- 
sects, including the boll weevil. Diel- 
drin has also been used in the Rocky 
Mountain area in controlling the al- 
falfa weevil. 

Last year, when Iran was combating 
its worst locust plague in 80 years, 
ECA had 13 tons of aldrin flown to 
Teheran. It was applied in a strength 
of only 2 oz. per acre. Yet within 24 
hr. 98 percent of the locusts were 
killed, the plague was broken and the 
threat of famine erased. Palm trees, 
bent and sagging under the weight of 
locusts, straightened up soon after be- 
ing sprayed, as dead locusts fell from 
them. 

Aldrin has also been used against 
grasshoppers in the Rocky Mountain 
area, with only 2 oz. per acre required. 

U.S. Department of Agriculture has 
just accepted for registration the use 
of aldrin against rootworms and wire- 
worms, soil pests that attack corn, 
peanuts, small grains and sugar beets. 
Aldrin’s chief advantage is its high 
potency per unit applied. It makes in- 
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Photomicrograph of Nelite SAR spheres, designed 
for uniform liquid distribution, minimum channeling 
and bed packing. 


SE of Nalcite SAR, strongly basic anion E Technical Data on 


exchange resin, assures substantially complete NA LCIT E SAR 
removal of all acid-radical constituents from water 


and certain process liquids over a wide pH range 
(approximately from 2 to 10). 


Bulletin 57 contains 


Where removal of weak acids, such as carbonic and Wes oF eatete SA 


silicic, has been a problem requiring elaborate lations te enable rapid, 


techniques and additional equipment, Nalcite SAR 
provides a dependable, economical answer. 


Other outstanding characteristics of Nalcite SAR, on typical plant operating results. 
both physical and chemical, are detailed in the | Sem 
technical data booklet described at right. Ask for | 
your copy today. 
NATIONAL ALUMINATE CORPORATION 
6236 W. 66th Place, Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 


SYSTEM ... Serving Industry through Practical Applied Science 
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a new, 
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complete physical and 
chemical characteris- 
accurate design of anion exchanger Mat 
cross-reference. Information is given 
THE 


“For 10 CFM or 100,000 CFM 
compare blower values 


Typical low-capacity R-C Rotary 

Positive slower. Sizes range 

from 5 cim to 50,000 cfm, 

permitting selection closely 
to needs. 


No need to take chances when buying blowers, exhausters or gas pumps. 
Just put this “detector test” to work on your specific problem and you'll 
arrive at the most satisfactory answer. 

For instance, if you're debating between Rotary Positives and Centrif- 
ugals, remember that only Roots-Connersville builds both—the ex- 
clusive dual-ability line that permits unbiased recommendations. Their 
wide range of capacities supplies sizes and types that are quite likely to 
he most closely matched to your needs. 

For economy of operation, reliability and low maintenance, we refer 
you to a list of users that dates back almost a century. If you'll rate your 
possible choices on a performance basis, you'll usually find R-C equip- 
ment “tops” on the list. 

To help you make the most profitable, practical decision, our experi- 
ence is at your service. 


ROOTS-CONNERSVILLE BLOWER CORPORATION: 


525 Illinois Avenue, Connersville, Indiana 


Six Multi-Stage Cen- 
trifuge! Blowers equipped 
with automatic regulators 
to provide extremely wide 
ronge of operation ot 
vorigus pressures and ca- 
pacities. 


ONE OF THE DRESSER INDUSTRIES’ 


News, cont. . . 


sect control possibic ar ww cost. 


Dieldrin is even more powerful than 
aldrin and many new crop uses are 


expected for it. 


Unique Hydrogenation Plant 
Now on Stream in Canada 


First plant m Canada for produc- 
tion of hydrogenated fatty acids and 
glycerides in the inedible field has just 
been completed at New Toronto, On- 
tario. It’s a $100,000 enterprise of 
W. C. Hardesty Co. 

The new hydrogenation equipment 
includes improvements developed 
through years of operating similar 
units at Hardesty’s Dover, Ohio, plant. 
One man can operate the new unit. 
All process variables are automatically 
recorded and controlled from a cen 
tral control panel. 

Many new products are possible 
with this equipment. Hardesty has 
initiated a long range program of prod 
uct development. For example, 12-hy 
droxy stearic acid, now used only in 
experimental batches because of its 
high price, may be produced economi 
cally in this type of unit. Also being 
explored: partially hydrogenated fats 
and fatty acids for specialized indus 


| trial uses. 


Perchloroethylene Unit 
For Diamond in Houston 


Its chlorine-caustic capacity at 
Houston, Tex., will be increased 10 
percent by Diamond Alkali Co. This 
added capacity is needed for the manu 
facture of perchloroethylene. 

Originally, this increase was to have 
been part of the expansion program 
at Diamond’s Painesville, Ohio, plant. 
But the company now plans to con 
struct the perchloroecthylene unit at 
Houston because of more favorable 
market conditions. 

Meantime, Diamond has tempo 
rarily halted construction on its $12 
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million expansion project at Paines- 
ville so the program can be re-evalu- 
ated in the light of the Houston move. 

The Painesville expansion, begun 
last year, was slated for completion in 
two years. If and when it’s completed 
it will substantially boost output of 
chlorine and caustic soda by the elec- 
trolytic method. The perchloroethy- 
lene unit was expected to cost about 
$1 million at Painesville. 


4 


Air Force to Reactivate 
Its Spent Silica Gel 


Recently the economy-minded Air 
Material Command figured it could 
save on silica gel. It believed recovery 
of 3 million pounds of its annual 6 
millions pounds consumption was 
possible. 

Last month AMC signed a service 
contract with Eagle Chemical Co. 
The company will reactivate reclaimed 
silica gel using their own process. 

The Air Force now pays 40 c. a 
Ib. for its gel. It foresees a recovery 
for roughly 55 percent of the cost 
of new gel. Annual savings: $700,000. 

Eagle’s dehydration process, which 
can reclaim a gel up to nine times, 
requires no sulphuric acid. Produc- 
tion of new silica gel eats up a pound 
of sulphuric for 3 Ib. of new gel. That 
means the Air Force will conserve 
about a million pounds of sulphuric 
acid. 

Sale of used silica gel at all Air 
Force installations has been frozen. 
Disposal officers have been told to 
ship all used gel directly to Eagle. 


Briefs ... 


More Phosphates: Monsanto Chemical 
Co. has increased capacity to produce 
liquid 75 percent phosphoric acid, 
and crystalline monopotassium phos- 
phate, diammonium phosphate and 
monoammonium phosphate. The 
products are used by fertilizer manu- 
facturers to formulate liquid water- 
soluble plant foods. 


Cat Reformers: Socony-Vacuum Oil 
Co. has licensed the Chemical Plants 
Division of Blaw-Knox Co. to use So- 
cony’s processes for the catalytic re- 
forming of petroleum hydrocarbons. 
This supplements an earlier license to 
Blaw-Knox to design and build cata- 
lytic cracking plants using Socony- 
Vacuum processes. 


Pair of Synthetics: Naval Research 
Laboratory has come up with two low- 
cost materials for electrical insulation. 
One, a ceramic paper can be made by 
conventional papermaking methods 
from aluminum silicate or similar clay; 
it withstands 2,500 deg. F. when com- 
bined with bentonite, can be ma- 


CuemicaL Encineerinc—June 1952 


HELICOID 


The gage that retains its 


original accuracy longer, 
lasts longe+, costs less 


per gage, per year 


The greatest achievement of the gage 
makers’ craft— pressure gages without 
gears. The Helicoid movement... tested 
and proved in years of hard service... 
is a simple cam and roller arrangement 
that gives long, trouble-free service. 


FOUR HELICOID FEATURES 


1. Stainless Steel Helicoid Roller (no gear teeth) 

2. Stainless steel hair spring 

3. Long Life Cam (no gear teeth) 

4. Corrosion Resistant link P 
and screws 


Gaces, which do not have 
gear teeth to wear out, are made in a full 
range of pressures...in various sizes and 
shapes, with black, white and radiant 
faces. For wall or stem mounting, flush or 
panel mounting, or flangeless. No finer 
gages are made. Helicoid Gages cost 
less in the long run. 


Write today 

for the Helicoid 

Gage catalog. 

HELICOID GaGE Division \ Vacuum 

NAC 7, AMERICAN CHAIN & CABLE GAGES 
CZ 


HELICOID 


Pressure 


¥ 
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PACKAGING “ 


Dust control 
system with 
exhaust fan 
and filter 


Improved design 
ribbon mixer 


*R.TR. is “Ready to 
Run” — Produce and 


COMPOUNDING PLANTS 
U.S. Patent No. 2,591,721 


Standard type 


For Formulating — Insecticides (Dusts and Liquids) . . . 
Industrial Chemicals ...Prepared Food Mixes... Phar- 


maceuticals ... Water Paints... Soap Powders... 
and a multitude of other materials 


R.T.R. MELTING AND LIQUEFYING 
EQUIPMENT...R.7.R. LIQUID 
INJECTION EQUIPMENT is avail- 
able for liquefying and injection of 
various solid and viscous chemicals and 
other materials involved in the formula- 
tion of numerous products. 


TYPICAL USER REPORT—“The Poulsen 
R.T.R. Uni-Blender, Standard Type is the 
most perfect equipment for the manufac- 
ture of agricultural insecticide formulas due 
to its compactness, ~xceedingly high pro- 
duction, and extreme: operating cost.” 
R.T.R. UNI-BLENDER COMPOUNDING 
PLANTS are available in a wide range of 
production capacities. 

Compounding plants are available for im- 
mediate shipment. 


YEARS OF SUCCESSFUL EXPERIENCE 
qualify Poulsen for consultation regard- 
ing any mixing, blending and packaging 
problem, to provide for maximum pro- 
duction of products of consistently uni- 
form quality at minimum cost. 


Write for descriptive bulletins 


A.E. POULSEN & CO. 


established 1939 
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3305 East Slauson Avenue, Los Angeles 58, California 
Engineers and Manufacturers 
Materials Processing and Materials Handling Equipment 


News, cont. . . 


chined or drilled. The other, called 
NaRel, resembles paper, drapes like 
cloth, is made of fine plastic fibers 
heated and sprayed onto a fine metal 
screen, then removed. This process 
climinates critical papermaking or tex- 
tile machinery. The product has higher 
dielectric strength than glass, with- 
stands 250 deg. F., is water-repellent. 


Pipelines: Continental Oil Co. and 
Sinclair Oil Corp., operating jointly, 
will install a 310-mi. petroleum 
roducts pipeline from Sinclair, 
Vyo., to Salt Lake City. With this 
decision, projected pipeline con- 
struction im Utah reached a $16 
million mark. 


NITRIC ACID 
(Continued from page 179) 


In the first place, present agricul- 
tural and industrial demand for syn- 
thetic ammonia and converted am- 
monia products exceeds current supply. 
Such a situation reduces considerably 
the incentive for the nitrogen industry 
to make the necessary heavy capital 
investment in nitric acid plants or im 
equipment for processing phosphate 
rock with nitric acid. In fact, chrome 
steels which would be required in large 
quantity are little, if any, more avail 
able than sulphur, due to the defense 
ger This situation applies simi- 
arly to fertilizer manufacturers. 

It may be reasoned further, if super- 
phosphate supply is reduced by the 
sulphuric acid shortage, the demand 
for nitrogen ammoniating solutions 
will also be lessened, thus making 
nitrogen available as. HNO,. However, 
recent research by Solvay and others 
has indicated strongly that with proper 
control, the practical ratio of free 
ammonia to P.O, can be considerably 
increased; in fact, sufficiently at least 
to overcome the contemplated reduc- 
tion in superphosphate supply. In ac- 
complishing this, the reversion of the 
P.O, to agronomically unavailable form 
is increased little, if any. The full im- 
pact of this recent work has not been 
felt as yet in the fertilizer industry. It 
is evident that such a course would be 
much less expensive than investment 
in equipment for utilizing nitric 
acid. 


REFERENCES 


1. Quanquin, M.. “New Commercial 
Methods for Complex Fertilizers.” L’ Jn- 
dustrie Chimique, % No. 9%, 165-7 (1947) 

2. Walthall, J. H., “Chemistry and Tech- 
nology of New Phosphate Materials.” 
Short Course in Fertilizer Technology. 
Soil Society of America University of 
Maryland, 1950 

3. Hignett, T. F., “Nitric Acidulation of 
Rock Phosphate,” Chemical Engineering, 
May 1951, pp. 166-169 
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Uni-Blend 
ni-piender 
Continuous flow 
self-cleaning Spout magnet = | 
A 
ill 
er 
‘ with brush 
| ADVANTAGES ACCLAIMED 
| USERS 
Minimum space a 
floor space and 13° of head- 
tion per dollor invested 
; equipment + Reduced labor 
ance wherever 
shipment 


“All Motors are NOT Alike” 


PRE-LUBRICATED BEARING DESIGN 


RELIANCE 
MOTORS 


provides 
, more operating hours 
Without re-lubrication! 


A-c. Motors from 3/4 to 300 bp. 


Original, factory lubrication permits more 
operating hours without re-lubrication than 
that of any other pre-lubricated bearing. From 
a larger grease reservoir than provided with 
any standard bearing, Reliance double- 
shielded bearings automatically take on new 
grease as needed. And the Reliance design 
not only keeps bearings lubricated, but makes 
it impossible to overgrease a Reliance Motor. 
Get the convenient chart on which you can 
check these and other features which combine 
to give you 15 important advantages in the 
Reliance Pre-lubricated Bearing Design . . . 
write today for Bulletin B-2201. 


Reliance Bearing Design, includ- 
ing extra-large grease reservoir, 


provides longer bearing life. 
RELIANCE co. ° 
1063 Ivanhoe Reed, 10, Ohio © Sales in Chies 
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Cleon spent air- 


Flash 
Dryer 
Portiolly dried 
starch to rotary 
Portiolly used \ 
or, ond dust storch ™! 
Air Heoter 
Rotory Oryer 
~ 


Ory starch product 


Wet storch feed 


to flash dryer 


ROTARY-FLASH: Standard-Hersey system is one of three modern ways to dry starch. 


Three Ways to Dry Starch 


Sir: 

In reference to the article in your 
March issue (p. 248) on the flash dry- 
ing of starch, we would like to add 
some additional information that may 
interest your readers. 

There are two continuous types of 
dryers now in general use in the 
starch industry. 

One is a continuous belt-type dryer 
well engineered, well designed, and 
well thought of by its users. These 
include some very large starch manu- 
facturers 

The second style is a rotary dryer. 
The foremost refinement of this sec- 
ond style is similar to that previously 
manufactured by the Hersey Dryer 
Division of Boston, now owned by 
Standard Steel Corp. in Los Angeles. 
Notice that the Standard-Hersey unit 
includes a rotary and flash stage (see 
cut). This system is also used by 
many large starch manufacturers. 

The thermal efficiency of any dryer 
is a function of the incoming and out- 
going air temperatures. We are not 
too familiar with the operation of con- 
tinuous belt dryers, but we have every 
reason to believe they give high ther 
mal efficiency—at least as high as the 
flash drying system you describe. Any 
simple rotary starch dryer will also 
have a thermal efficiency as high as a 
flash drver 

The Standard-Hersey system de- 
signed and built by Standard Steel has 
a thermal efficiency definitely higher 
than that outlined and higher than 
every rotary system we have ever 


checked. This is because the cool gases 
contact the coldest and wettest mate- 
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rial in a flash stage just before the 
air leaves the system. 

The system outlined in your article 
is probably the first to use only flash 
drying for starch. The system devised 
by Hersey, which uses a flash dryer in 
one stage, is of well-seasoned vintage, 
having been designed and engineered 
at least fifteen years ago. 

With regard to the two modern 
systems previously in use, to which 
must now be added this third modern 
system, each has its advantages and 
disadvantages. 

To commence with, the belt-type 
dryer (and only the belt-type dryer) 
is capable of manufacturing a starch 
with pearls in it, i.e. little lumps of 
starch. This is desirable because many 
consumers have been conditioned to 
accept this type of starch since it was 
the kind which they obtained from 
old tray dryers. This system also has 
very little dust problem. - However, 
initial cost is high. 

In addition to higher thermal effi 
ciency, the intermediate feed system 
has a great advantage over a single- 
stage flash dryer in that any drying 
system which includes a rotary parallel 
current stage is always easier to con- 
trol. Also, very significantly, dust 
collection is no problem because dr 
fines are collected on wet feed, elimi- 
nating totally the necessity for a wet 
collection system. This gives the 
Standard-Hersey intermediate feed svs- 
tem low first cost compared to the 
flash dryer with wet collector. 

With regard to operating labor, two 
Hersey dryers at United Sugar (to 
take one example) have a capacity of 
5,000 Ib. per hr. each of dry material 
and require less than one man per 


shift. They handle sweet potato starch 

and dry from 38 percent moisture. 
Norman Pirt 

Research & Development Division 

Standard Steel Corp. 

Los Angeles, Calif. 


® Thanks, Reader Pitt, for an informative 
run-down on starch drying in general 
The system we reported at American 
Maize-Products is beheved to be the first 
to use flash drying alone in starch opera- 
tions. However, as Mr. Pitt points out, the 
combination rotary-flash system has been 
in use for many years by starch manufac- 
turers throughout the country.—Eb. 


For Practical Men 


Sir: 

For my money, Chemical Engineer- 
ing is a valuable publication which 
gives a broad outlook in the field of 
applied chemical engineering. It defi- 
nitely has a spot in my line-up of maga- 
zines to be read for adequate informa- 
tion . . . complete coverage of new 
developments . . . intelligent choice 
of subject material. We in production 
work need a readable, practical maga- 
zine like yours to help us in our every- 
day problems in the plant. 

M. L. 


St. Louis, Mo. 


> Thanks, Reader Leith, and we're glad to 
know that our articles—which we try to 
keep practical—are helpful to you in your 
production work. CE is edited primarily 
for those people working in the “applied” 
phases of chemical engineering design, pro- 
duction, maintenance, development, safety 
and technical supervision —Ep. 


Electrolytic MnO. 


Sir: 

I was intrigued by the section on 
electrolytic solaation on p. 167 of the 
April issue of Chemical Engineering. 
The first item was the mention of elec- 
trolytic manganese by chloride electrol- 
ysis. The Bureau of Mines in its own 
reports does not draw the same conclu- 
sions as your editor did. As you prob- 
ably realize, of the order of 20 million 
pounds a year new plant capacity for 
electrolytic manganese is now under 
construction. 

The second item, on battery grade 
manganese, appears to overlook the 
fact that the Burgess Battery Co. dur- 
ing the last war, under the direction of 
Oliver Storey, operated an electrolytic 
manganese dioxide plant at Carters- 
ville, Ga., from native ores. The steps 
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CHROMALOX 
FAR-INFRARED 


a NCW ond better 
fer Baking Drying, 
INFRARED Generator Delydatng 


Preheating 
Airways 


Built-in 
Continuous Bus 


and many other applications. 


Built-in 


Insviating 
Walls 


wars 


benger weave length—cbsordbed 
equally fast by all colors. 

Shetter-proof 
to break ond contaminate. 


Non-diminishing from oll- 
metal Chromalox tubuler heat 


Uniform heat—no hot or cold spots. 
High intensity radiation—with more 
wotts per square foot. 

Quick heet-up with nergy trons- 
formed instantly into heat on the work. 


Chromalox Low-cost oven assembly. 
Elements InAnitely variable output—from 0 to 
100% of capacity. 


co 


Structural Additionally safe for any work in- 


Steel Frame 


CHROMALOX RADIANT PANELS 


Now, more efficient far-infrared comes in convenient pre-engineered panels, 
reducing oven building to a matter of determining heat requirements and 
assembling panels to fit the job. 
CHROMALOX Electric Radiant Panels generate more uniformly absorbed for- 
infrared heat with quick heat-up and reduced oven lengths. : 
It's the for-infrared wave length that makes the difference. 


ore idea! for line production. For-intrared heat is 
radioted directly and uniformly without hot spots 


9200 Btu's per square foot output Work temperatures to 700° F. wort 
per hour. easily obtained. : 


lated for voltages to 575 V. Accurate “dieled” control. 
Lowest installed cost per kilowatt Absolute! if di ne 
and per squore foot. hot or cold spots. 


~ Built to UL and NBFU requirements. 


Now. ma Building as Simple as 


tts easy to build ovens of any desired height and 
length with lightweight Chromalox Electric Radiant 


Chromolon Radiant Panels con be erected into any 


Panels. Panels come in 1 x 4 ft. ond 2 x 4 ft. sizes, "even shape. Rugged construction permits their use in 
ready to erect and connect with easy-to-follow +  gssembly lines, even when hazards of splashed 
instructions in each carton. Chromolox on-the-spot 


to help determine your 
requirements ls youre—ne obligation, of course. 


\ALOX 
MALO X 
Docs Mowe - Better Contitlently 


Radiant Heating Division EDWIN L. WIEGAND CO., rena 
7514 THOMAS BLVD., PITTSBURGH 8, PA. i — 
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for men concerned with col OR : 


Pigment Costs 


Reduced 60% by Maker of 


Leather Finishes ak 


A pure Indian Red was causing trouble for a 
company making leather finishes. 

The company came to us stating that it was 
obtaining a wide range of color effects. 


Our analysis of this company’s formula re- 
vealed that the pigment was uniform . . . but 
it was too highly concentrated in relation to 
the amount of vehicle being used. As a result, 
there was insufficient vehicle in the final film 
to completely coat the pigment and fill the 
voids between the pigment particles. This gave 
an optical effect of darkening. 


To cure this situation, we developed a new 
formula which called for a 60% reduction in 
the amount of Indian Red. Enough pigment 
still remained to give complete hiding . . . 
and the drastic reduction enabled the company 
to obtain the uniformity of color it was seeking. 


For complete technical reports, address 
Dept. 3, Cc. K. Williams & Co., Easton, Pa. 


COLORS & PIGMENTS 
Cc. K. WILLIAMS & CO. 


EASTON, PA. + EAST ST. LOUIS, ILL. © EMERYVILLE, CAL. 


108 Metallic Oxide Pigments for Colors, Catalysts, 


Polishing Agents, Magnetic Materials. 


Reapers’ Views, cont. . . 


of the process were identical with the 
ones you describe as being developed 
by Western Electrochemical and the 
Signal Corps. Instead of being a new 
process it is, at least in the manganese 


_ industry, quite a well known one. 


Certain it is that the process as you 
describe it does not “permit for the 
first time the use of low-grade domes- 
tic ores.”” In addition, during the war 
years the Electro Manganese Corp. at 
Knoxville produced electrolytic man- 
ganese from low-grade ores, using your 
descriptive qualification as a definition. 
The question of the utilization of low- 
grade American ores is not one of 
process development but one which 
merely revolves around stern economic 
conditions. 

C. L. 
Consulting Chemical Engineer 
New York, N. Y. 


» We stated that “an economic compari- 
son seems to be in order” for the Bureau 
of Mines chloride process for making man- 
ganese metal—thus deliberately t issue 
with the bureau's conclusion that no fur- 
ther study is warranted. To our way of 
thinking the chloride process has some in- 
teresting features that call for an economic 
analysis. 

In our brief mention of the Schumacher 
method of producing battery-active MnO,, 
we naturally gave no details. These have 
not yet been published. 

There is evidence, however, that Schu- 
macher’s process does differ in a number 
of significant details from other similar 
methods that have been tried out in this 
country. In that sense it is new and—we 
believe—highly significant to our military 
operations. —Ep. 


What Was Your Score? 


Sur: 

Needless to say we appreciated, as 
always, your review of Vol. 8 of our 
“Encyclopedia of Chemical Tech- 
nology” in your April issue. . . . How 
did your readers come out on the 
quiz? 

Donato F. OrHMER 
Head, Dept. of Chemical Engineering 
Polytechnic Institute of Brooklyn 
Brooklyn 2, N. Y. 


> Managing Editor Pope's reviews of the 
now-famous Encyclopedia have always 
pulled h.zh reader interest. Tie review of 
Vol. 8 that Dr. Othmer mentions (April, 
p. 319) included a “test yourself” true- 


| and-false quiz. So far, not a single reader 


has laid claim to a perfect score 


FluoSolids Trademark 
Sir: 

In reviewing the article, “Direct Re- 
duction in a Fluidized Bed,” in your 
excellent April 1952 edition, our 
patent attorney has noted that on p. 
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‘IDEA-CHEMICALS 


DU PONT CRYSTAL UREA 
Dentifrice formulations are only one of many uses for 
this versatile chemical 


Du Pont Crystal Urea, a pure white crys- 
talline solid, is a vital ingredient in am- 
moniated dentifrices. It fights acid-form- 
ing food bacteria for several hours after 
teeth are brushed. It does this by releasing 
small, continuing amounts of alkaline am- 
monia which neutralize harmful mouth 
acids, thus helping to prevent the occur- 
rence of dental cavities. 


Du Pont Crystal Urea is profitably used 
in many other applications too—for ex- 
ample, in pharmaceuticals, adhesives, Your business may find opportunities 
cosmetics, explosives, textiles, plastics, for profitable future use in Du Pont Crys- 
paper assistants and many other prod- tal Urea or in many of the other Poly- 
ucts. And Crystal Urea also offers unde- chemicals products. There are more than 
veloped possibilities—in the manufacture 100 of them—amides, alcohols, ammonia, 
of printing inks, insecticides and in petro- organic acids, resins, esters, solvents and 
leum refining, to name a few. plastics. 


Write for technical booklet on Polychemicals products for your industry 


ee bulletins on Crystal Urea and the chemicals and plastics 
me Each product bulletin in the 
I | ysical and chemical properties, descripti - 
oo rite us on your business letterhead for your copy. We will 
S y cooperate with you on any application for chemicals or plas- 
1€8 you would like to investigate. E. I. du Pont de Nemours & Co 


(Inc.), Polychemicals De: ilmi 
partment, 156E Nemours Bldg., Wilming- 


Anniversary 


BETTER THINGS For BETTER LIVING 
+++ THROUGH CHEMISTRY 


Polychemi 
St. Louis 1, Missouri yc emicals 
venue, New York 1, New 
7 S. Dearborn Street, Chicago 3, DEPARTMENT 
845 E. 6Oth Street, Los Angeles 1, California CHEMICALS © PLASTICS 


Cuemicar ENcineerinc—June 1952 


> 
we 
45 
| Ee 
He 
— 
291 


Exhoval hoods and piping, engineered to ft the 
capture dust particles at the source, before 
€@n escape te coves trouble and cos! money. 


presents 
Weedali’ 


with 


BURN 


*How Woodall Industries, Inc., uses Pangborn 
equipment to save $14,000 per year! 


Woodall Industries, Inc, Lom 
Island, N. Y., produces Masonite 
panels in varying shapes and sizes 
for the automotive, railroad, tele- 
vimon, and refrigeration industries, 
to name just a few. Shaping and 
drilling these panela produces Ma- 
sonite dust—and plenty of it' 

Without an effective system of 
dust control, Woodall workers 
would soon be knee-deep in dust 
Thus, the Pangborn Dust Control 
System installed at Woodall would 
be essential at any cost. The beauty 
of the system, however, is that it 
doesn't cost at all—but actually pays 
ite own way, with a nice profit to 
boot’ 

That's because 
Dust Control 


thie Pangborn 
System not only 


maintains a dust-free plant, but 
also provides all the fuel for all 
heating and processing require- 
ments, by conveying the Masonite 
dust from ite source to a boiler 
furnace. Savings in oil alone have 
been figured at about $14,000 a 
year’ 

Add to this the savings in “‘house- 
keeping” costs, benefits in improved 
health and morale of employees— 
and you can see why Woodall is so 
enthusiastic about their Pangborn 
Dust Control System 
What are your Dust Problems? 
Find out what Pangborn can do to 
solve them. Write today for Bulle- 
tin 909A. Address: Pancrorn Cor- 
porATION, 2600 Pangborn Bivd., 
Hagerstown, Md 


look to Pangborn for the latest developments in 


STOPS THE DUST HOG from stealing profits 


CONTROL 


Reapers’ Views, cont 


168, second column, line 5, vou have 
misused the word “FluoSolids.” This 
word is an extremely valuable regis 
tered trademark of The Dorr Co., and 
we are most anxious to make certain 
that it does not fall into the public 
domain by being used in the generi: 
sense in which you have used it in this 
article 

We are certain that the use was in 
advertant, and would appreciate your 
care in the future in using this trade 
mark. In place of “FluoSolids,” we 
would suggest something like “flu 
idized solids.” 

Anrnony ANABLE 

Director of Uublic Relations 
The Dorr Co 
Stamford, Conn 


© We regret the inadvertant misuse of the 
trademark “FluoSolids” in our April issue 
This trademark is owned by The Dorr Co 
S. Patent Office 

Fp 


and is registered in the U 


Watch for More on Statistics 
Su 
| particularly enjoyed Dr 
article “Statistics Can Put 
Meaning Into Your Cost Esti 
which | Bowes on p. 143 of your 
April issue. Could you give me the 
derivation of Dr. Ferencz’ equations 
that appear on p. 144? 

I would like to see more articles deal 
ing with the applications of statistics 
to industrial problems 


M. Jaconsen 


Ferencz’ 
More 


mates” 


Ames, lowa 

© To Reader Jacobsen and others inter 
ested in the subject 
report on Statistics late this year —Fo 


watch for a special 


Rotating Hearth Furnace 
Sir 

In your March number (p. 238) you 
were kind enough to publish an article 
dealing with the rotating hearth fur 
nace as developed by our company. In 
order to information 
given in this article. may we offer the 
following information about the de 
velopment which has taken place 

Our company developed 'this fur 
nace based on an idea of T. Ellefsen 
as protected by U. S. Patent 2,300,355 
After having completed the prelimi 
nary studies in a 600-kw. furnace, we 
installed a 6,000-kw. open ferro-silicon 
furnace of this type at our Fiskaa 
works in Norway in 1937 

IVA the first fully en 
closed furnace of this type for the 
mn of ph sphor is in 1946 In 
your article it 1s said that the TVA en 
gineers “drew heavily on the experi 
ence of the 
correct 


complete the 


istalled 
product 
Norwegians 

F.NGINFERING 
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It is perfectly true that we advo- 
cated the building of closed furnaces of 
this type (several furnaces are now 
being installed). We also offered to 
TVA to design the experimental fur- 
nace for them. The A engineers, 
however, at that time had already 
nearly completed their design, and 
they installed the furnace practically 
on their own, adopting a lead seal be- 
tween the roof and the rotating fur- 
nace, whereas we had propcsed to 
them to install a sand seal. Also the 
details of the rotating mechanism is 
original for the TVA. We therefore 
take much pleasure in herewith recog- 
nizing the pioneering spirit shown by 
the TVA engineers that, through this 
installation, es contributed so much 
towards opening up this field for the 
rotating hearth furnace. 

M. Sem 
Technical Director 
Elektrokemisk A. S. 
Oslo, Norway 
® We appreciate the additional facts Dr. 


Sem passes along to us on the history and 
evolution of the rotating hearth furnace. 


Core of our story in March was that | 


National Carbide is now putting up two 
giant Elektrokemisk-designed covered ro- 
tating furnaces. They will be the first of 
their kind in the U. S. to produce calcium 
carbide —Ep. 


Methanization 
Sir: 

In the April issue (p. 163) it is 
stated that Mississippi Chemical Corp. 
uses synthesis pressures of 1,000 atm. 
for methane reforming at 730-930 
deg. F. 


Apparently you meant methaniza- 


tion instead of methane reforming. 
Methanization is generally carried to 
convert traces of carbon monoxide 
which poison the ammonia synthesis 
catalyst to inert methane. 

W. B. Innes 
American Cyanamid Co. 
Stamford, Conn. 


® Yes, we certainly meant methanization 
instead of methane reforming —Ep. 


STACKS—I, I, 


Sir: 

I should like to take this opportu- 
nity to compliment you for publishing 
the three articles on “Stacks for Pollu- 
tion Control” by S. R. Steinbock. 

R. K. VanDervort 
Mechanical Engineering Dept. 
New York State Electric & Cas Corp. 
Binghamton, N. Y. 
® Interest in Mr. Steinbock’s series of 
articles has been high and many readers 
have expressed reactions similar to those of 
Mr. VanDervort. A revision of some of 
Mr. Steinbock’s data appeared in our May 
issue (p. 290)—Epb. 
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NOW! Stock Units: 


for Blast 
Control...) 
Precision Finishing 


jobs, including 

removal of rust, 

dirt, scale, etc. 

Economically 

cleans large 

objects like 

tanks, bridges, structural 

work before painting. Six sizes, stationary 
or portable, from . . . . $170.00 and up. 


Pangborn industrial 
type Unit Dust Col- 
lectors trap dust at 
source. Machine 

wear is minimized, 
housekeeping and main- 
tenance costs reduced. 
Solves many grinding 
and polishing nuisances 
and material losses. 
Models from 


$286.00 up. 


directional grinding 
lines . . . prepares 
surfaces for plating 
and holds tolerances 
to .0001"! Liquid 
blast reduces costly 
hand cleaning and 
finishing of molds, 
dies, tools, etc. 
Models from 


$1410.00 vp. 


ducing smooth, 

clean surfaces on 

pieces up to 60” x 

36” in size. Cleans 

metal parts, re- 

moves rust, scale, 

dirt, grime, paint, 

etc., in a few seconds. Saves money all year 
‘round. Models from . . $319.00 and up. 


look to Pongborn for the latest developments in Blost Cleaning ond Dust Control! equipment 


Cabinets 
Blost Cleaning 


PANGBORN CORP., 2600 Pangborn Bivd., Hagerstown, Md. 
Gentlemen: Please send me more inf ti Y 
I've checked on the left. To be used for. 


COUPON 
FOR DETAILS 
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Blast Clean 
ith this portable 
with it! speed polishing i 
Stop pust 
at the (Clea mall Work 
| 
in this plast cavinet) | 
- 


wr 


zing instal- 


ed Bed Deminerali 


n television 
with a total 


Permutit Mix 
a midwester 

roduces water 
: of less than 0.2 pp™ and 


w atet contal 2 to 10 pm electr olytes 
P 
—yet distillation costs far more than demin- 


lies. 
eralizing for average water supp 


manufac- 
Jation in 
turing plant, 
electrolyte content 


silica of 0.05 pp™ 
ns from 


The Permutit Mixed Bed Demineralizer is a sin- 
gle ion-exchange unit containing both anion and 
cation exchangers in homogenous mixture. This 
combination provides a maximum number of indi- 
vidual demineralizing steps, so that mineral impu- 
rities are reduced to the vanishing point. In fact, 
conventional water analysis methods cannot even 
determine accurately the minute remaining quan- 
tities. The purity of such treated water must be 
determined by conductivity and spectrophotome- 
ter measurements. 

Mixed Bed Demineralizing units usually con- 
tain Permutit Q, a sulfonated styrene type cation 
exchange resin. The anion exchanger most used is 
Permutit S, a highly basic quarternary amine 
anion exchange resin which removes acids includ- 
ing silicic acid from solution. 

Now this useful treating method is available, 
designed for fully automatic operation by the fore- 
most manufacturer of automatic water condition- 
ing equipment. 

For further details, write to The Permutit Com- 
pany, Department CE-6, 330 West 42nd Street, 
New York 36, N. Y. 


=— 
4% 
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= 2 


PHILADELPHIA SPIRAL-BEVEL COOLING TOWER DRIVE 


The Philadelphia Spiral-Bevel Cooling Tower Drive has been 
developed to transmit the heavier fan loads of today’s cooling 
towers. Many of these units are now operating at efficiencies of 
97-98% under the most severe operating conditions. This high 
efficiency means minimum power loss, less maintenance and few 
oil changes during the long life of the reducers. Units are cool 
operating. 

A wide range of sizes are available for every cooling tower 
application. 

The drive shown above is on a cooling tower designed and 
built by Hudson Engineering Company. It is typical of many 
such installations. 


Philadelphia Gear Works. 


SEW YORK + PITTSBURGH CHICAGO + HOUSTON LYNCHBURG, VAs 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 


ne 
_ 
| ts 
— 
CUTS POWER LOSS 
- 
\ 
Construction features of the Philadelphia ’ 
Spiral-Bevel Cooling Tower Drive are given 
in Bulletin CT-51. Write on your business 
letterhead for a copy. , 
= 
| 
| NC 
PA. 
| 
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For low-cost, trouble-free service | 


in ALL types of tower construction : 


“NATIONAL” Graphite Bubble 
practically all chemicals, IN DI 
NATING ACIDIC AND, ALKALINE. 

AIT TIONS. Of one-piece constatictien, thdeadad direculy 


into graphite or “Karbate’ Impervious “Graphite 
THEM.- Trays, they are low in cost and function with low ) 
pressure drop. Tapered sléts effective 
weir action. Other “National” and “Katbate’ tower 
fittings include distributorsand drip-chimnegs, sup- 
port grills, checkerwork anti brick and tile Des 
of all kinds. 


wer 


gd sad solvent scion, hove exremely ow WIT NATIONAL CARBON AND 


coefficient of thermal expansion; are light-weight py sneer 
PACK sconsiy chipiog snd spalling GRAPHITE AND “KARBATE” 
They have a very attractive overall cost and long 
EM - service-life. Eight sizes range from 4” to 3” O.D. IMPERVIOUS GRAPHITE 
TH *"” Very popular in reaction and scrubbing towers used 
by the chemical, petroleum and petro-chemical and TOWER ACCESSORIES 


processing industries. 


ee The terms “National”, “Karbate” and “Eveready” 
ow are registered trade-marks of 
L light bills oy ” f th Union Carbide and Carbon Corporation 
. . mark phenomenal acceptance of the 
“EVEREADY” No. 1050 Industrial Flashlight NATIONAL CARBON COMPANY 
Battery by a broad cross-section of industry. De- A Division of Union Carbide and Carbon Corporation 
livering twice the usable light of any battery 30 East 42nd Street, New York 17, N.Y. 
we've ever made before, it will not swell, stick, District Sales Offices: Atlanta, Chicago, Dallas, 
or jam in the flashlight... has no metal can to Kansas City, New York, Pittsburgh, San Francisco 
leak or corrode. IN CANADA: 
National Carbon Limited, Montreal, Toronto, Winnipeg 


OTHER NATIONAL CARBON propucts 


HEAT PUMPS - “VALVES PIPING + TOWERS + TOWER PACKING °BUBBLE CAPS - 
BRICK STRUCTURAL CARBON + SULPHURIC ACID CUTTERS - HYDROCHLORIC ACID ABSORBERS 
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Tubes, sheets, and jackets of the twin heat exchanger unit shown at the left are all made of Hastelloy C. Service: aluminum chloride- 
hydrochloric acid process stream, with sea water as the coolant. At right is a Hastelloy C pump for handling dye in 


Hastelloy Alloy C 


The corrosion resistance of this nickel-molybdenum- 
chromium alloy to over 150 corrosives, with data on 
mechanical properties, forms available and applications. 


EDWARD D. WEISERT 


Haynes Stellite Ce., Kokome, Ind. 


Hastelloy alloy C is a high-strength 
structural alloy that has excellent re- 
sistance to a wide variety of corrosive 
media. Alloy C is a nickel-base mate- 
rial containing molybdenum and 
chromium. It retains, to a large extent, 
the corrosion resistance of nickel— 
molybdenum alloys to non-oxidizing 
agents. Addition of chromium imparts 
general resistance to oxidizing condi- 
tions as well. Detailed chemical com- 
of the alloy appears in Ta- 

e I. 

The alloy is available in wrought 
form as hot-relled sheet, plate and bar 
stock; also as welded tubing, drawn 
wire, "Pipe f rod and coated elec- 
trodes ttings, pump parts, and 
similar oan are supplied as conven- 
tional sand castings or as precision- 
investment castings. Table II gives 
some of the mechanical properties of 
the alloy in both cast and wrought 
form. 

Hastelloy alloy C is machinable and 
can be readily fabricated by most com- 
mon methods. It has high room-tem- 
perature ductility and good weldabil- 
ity. Heliarc welding is generally the 
preferred method for joining the alloy. 
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Metallic-arc, atomic hydrogen, and 
other welding processes can also be 
used. When severe forming operations 
are performed on alloy C, intermediate 
annealing treatments are usually neces- 
sary to relieve the stresses that result 
from cold working, and to restore duc- 
tility. To insure optimum corrosion 
resistance, finished units should be 


Table I—Chemical Composition of Hastel- 
loy Alloy C 


% 
1.0 max. 
1.0 max 
0.04 max. 
0 03 max. 
Balance 


Table Il—Mechanical Properties of Has- 


sod 
Charpy (V-notehed) 
Modv ius of elasticity, pm. 


fully annealed at 2,225-2,250 deg. F. 
before they are put in service. is 
treatment fully stress relieves the unit 
and dissolves all constituents except 
the primary carbides. Annealing shou 
be followed by a rapid quench in water 
or air. If the unit is toon welded, it 
is desirable to soak is for a minimum 
of one hour at temperature to break 
up the cast structure of the weld zone. 

The twin heat exchanger, shown 
above, is typical of the versetility of 
Hastelloy alloy C. The tubes are used 
to cool an aluminum chloride-hydro- 
chloric acid stream from styrene pro- 
duction. Since the plant is located i 
a coastal city, sea water is used as the 
coolant. Many alloys would resist the 
corrosive effects of the process stream, 
but would be subject to pitting and 
corrosive attack by the sea water. In 
the unit above, the tubes, tube sheets, 
and jacket are all Hastelloy alloy C, 
because it successfully resists the cor- 
rosive stream and also the sea water. 
Tests at Kure Beach, N. C., have 
shown that Hastelloy alloy C is essen- 
tially immune to attack by salt water. 
In a 10-year exposure of both cast and 
wrought specimens, alloy C showed 
no pitting or crevice corrosion. The 
corrosion rate of the wrought speci- 
men was only 0.01 mils per year, and 
for the cast specimen 0.04 mils per 
year. 

Besides its excellent corrosion resis- 
tance, Hastelloy alloy C also has good 
high-temperature properties. It is be- 
ing used extensively in es 
where good hot strength is the 7) 

(Continued on page 312) 
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% Paty 
Mo. . 16-18 Mn 
Cr 15 5-17.5 
Fe 4.5-7.0 
Ww 3.75-4.75 8 
c 0.15 max. Ni 
telloy Alloy C te 
(Room Temperature) 
Wrought Cast 
Ultimate strength, psi. 120,000-140,000 73,.000-83 000 
Yield strength, psi. 52,000-58,000 55,000-60,000 
(0.2 percent offset) 
Elongation, percent 5-10 
Rockwell B-92 to B-98 B-90 to C-23 
mpace strength, ft.-l 
60-65 4 
28,500,000 26 ,000 000 
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Corrosion Forum, cont. . . 
Corrosion Resistance of Hastelloy C 
KEY TO CHARTS — 
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Attacked >0.05 in per yr. 


Aluminum Acetate 
| 


+--+ 


4 
0 002 0 02 wy ‘or of tow 
temps 


—= 
T 


T 
ee ee ee 
© 002 9.02 wy for all low 
temps 


++ 


"8% TH, —separaton of 
trom ore 


eeee 
0.002.0 02 ipy. tor all low 


Per temps 


— 


> 


0 002.0 02 py tor ol! low 
temp 


4 


“Liquid onmhydrous NM, * quid of vopor phase Tro 
and odd ces sulphides chiondes. ot 
ed process cohols, 40. 


An.line Sulphite 


CHARTS 
0.002.0.02 ipy tor all low 
or CONTINUED 


ee ee 4 4 ON P 300 
0 002-0 02 wy tor all low 


er temps 


| 
Corrosive 
5 
=n 
| | | | 
i Aluminum Chierde Aluminum Fluoride Sviphote Sodium 
EE 
eof 6 | | 
| | 4 lee ae = 
Ammanvum Ammenivm Nitrate Ammonivm Perchlorate | | Ammanwum Perwviphote | 
298 June 1952—Cuemicat ENGINEERING 


Available in Durimet 20, 
Durco 18-8-S-Mo and a 
wide range of other 
Durco stainless alloys. 


DURCO TYPE F VALVE 


? When you buy a valve, you’re mainly interested in 
trouble-free performance. This valve gives it to you— 
in the toughest kinds of chemical service. There are 
thousands in use. Yet, no case of sticking has ever 
been reported, despite the fact that no lubricant is used. 


The reason is the Teflon sleeve—and the basic 
design that makes it practical to use. Sizes 44” 
through 2”. Other details in Bulletin 647. 


A product of 


THE DURIRON COMPANY, Inc. 
Dayton, Ohio 


HURCO 


CORRO: RESISTING 
ALLOYS SEQMIPMENT 
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Corrosion Forum, cont. . . 
Corrosien Resistance of Hastelloy C (cont.) Key to charts on p. 298. 


Beerwar Bleach Solunen* Benrene Benzene Chiorinored 


ogee ces 


0.02 py tor all low 


“128 HPO, 40% 
ond 240 ib Oper 
1000 crude beeswax 


lew thor 0 002 wy for off 


CuSO, 


Buryne Colum Chlorate 
|__| 


Less hor 0002 wy tor off 0002.0 02 py tor all low 
‘ower tempos er 


25% total 
Chestnut W: 


“in fingh storege tonk — 
chrome leather tanning 


Chiorine Gos— Wet 


2002 002 py tor aff low 
temps 


ad 


morochiors 
ond 


| Less thor 0 002 wy for all 
\ee lower temps 
0 002.0 02 py tor all low 


“Vapors ond rev = L = — 


trahzatior of HC! with 


(Continued on page 302) 
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There are many coatings 


but .. . owe INSUL-MASTIC 


INSUL-MASTIC pioneered heavy coatings—of 
Aupernior quality. Years of thorough testing 
and experimentation, by corrosion plagued chem- 
ical companies, proved conclusively that long 
term protection against acids, alkalis and weather 
was at long last possible, through the use of 
INSUL-MASTIC. 

The government confirmed this finding— 
INSUL-MASTIC being the only mastic coating 
ever approv ed under the original rigid specifica- 
tion for “mothballing” the war materiel. 

INSUL- MASTIC 4upewor coatings brought 
about changes in coating specifications through- 
out industry. The extremely long life and very 
low moisture vapor penetration rate of INSUL- 
MASTIC were the qualities that industry was 
seeking in its fight against corrosion and mois- 
ture penetration. The proven formulae which 
brought this enduring protection are patented 


and cannot be duplicated . . 
INSUL-MASTIC. 

Tests by the National Bureau of Standards 
and other impartial laboratories* prove the value 
of INSUL-MASTIC’s basic ingredients for in- 
creasing coating life. Those ingredients are a 
maximum percentage of Gilsonite and carefully 
chosen mica and asbestos. 


INSUL-MASTIC Vaporseal Coatings will 
prevent corrosion under severe chemical 
conditions, and will vaporseal insulation or 
building walls. 


INSUL-MASTIC Type “D” Insulation will 
control condensation or prevent 65% of heat 
loss. 


There is only one INSUL-MASTIC—Write for 
the name of our nearest licensee. 


. there is only one 


Insul-Mastic 


OF AMERICA 
OLIVER BUILDING - PITTSBURGH 
Representatives in Principal Citi 


at 
; 
-e & 
Names on request 
COATINGS 
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Corrosion Forum, cont. . . 


Hastelloy C (key on p. 298) 


Cresytnc Acids Cupric Chieride 


+ 
ee eeeee 

+ 
0.002.0.02 ipy. for all low- 
temps 


| YOU'RE kidding YOURSELF if you think every safety valve at 
is equally safe. 

| We know of one case where inspection showed that 27 aS a ee 
out of 36 safety valves were stuck tight—would not have 
operated at pressures far above the set point—yet the user 
of those valves thought he had protection. He could have 
been stuck right along with those 27 valves. 

_ If you want 100 per cent safety—and you'd hardly want 
less—there’s one sure way to get it—specify BalanSeal or 
FarriSeal Safety Valves. 

Why? Because they can’t stick, plug or corrode. Critical 

working parts are permanently isolated from any contact 

whatever with the lading. 

Because they're unaffected by back pressures in the dis- 

charge manifold due to its own operation or to the open- 

ing of other valves in the line. 

Because these features make it possible for you to use Fotty Acids® 

smaller discharge piping, an economy which often amounts ror aeeeee 
to substantially more than the cost of the valves. r++ + +t 

You'll be interested in the engineering of BalanSeal and seeueees! 

FarriSeal Valves—design which is rapidly gaining — 

tance in hundreds of successful installations. 


Ask for our ‘'8-Minute Brief.’ 


@ 1199 Your Safety’s REAL 
With FarriSeal 


= T 
Less than 0.002 ipy. for all 
lower temps 


404 COMMERCIAL AVE.. PALISADES PARK, W.3. — ma wa 


AFFILIATES 


Farris Stacon Corp. Temperature lators * Farris Flexible Valve Corp. Pinch T; 
Perris Hydrotorque Corp. Remote pe : Farris Hydroseal Corp. Elastic Piston Piston Seals (Continued on p. 304) 
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FOR PROCESS AND MEDIUM DUTY CHEMICAL SERVICE 


and 
are assured 


with this Warren-Quimby Type ‘’G’’ Pump 


is Warren-Quimby Pump is designed to give both dependable and 
thoroughly economical satisfaction in process industries and chemical pla 
having semi-critical requirements. It has proven its merit conclusively 
correctly applied. 


Simplicity of design, sturdy bearings, extra deep stuffing box, tapped 
catchall, together with strong construction throughout the entire rigid assembly, 
all contribute to long, useful life at moderate cost. 


It is available in 1, 114, 11, 2 and 3 inch discharge sizes. Capacities up 
to 400 GPM—heads up to 240 feet. 


SEND FOR BULLETIN WQ.-213 giving Specifications, Selection Chart, etc. 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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| Corrosion Forum, cont. . . 


| Hastelloy C (key on p. 298) 


(Right) Structural details of Law- 
rence Vertico! Chemical Pump. 


(Below) Vertical Chemical Pump 
mounted inside of tonk. 


ee 
ae 


VERTICAL CHEMICAL PUMPS 


Difficult chemical pumping problems—handling hot concentrated 
acids, corrosive alkalies, molten salts, molten sulphur, volatile semi- 
fluids, etc.— have been ao LAWRENCE specialty for over 80 years. 
To meet the demands of this rigorous service, LAWRENCE Vertical 
Chemical Pumps are made of metals or alloys carefully chosen to 
give the best protection against the corrosive and abrasive action 
of the liquid pumped, as well as structural strength and long wear. 
Other design features (depending on the circumstances) include 
liquid seals for high vacuum, the elimination of packing, mounting 
bearings above the level of the liquid pumped to prevent contact, 
and many more refinements that contribute vitally to efficient, 
trouble-free operation. 
If you have a particularly difficult chemical 
pumping problem, write us the pertinent details. 


LAWRENCE 


MACHINE & PUMP CORPORATION 
369 MARKET STREET, LAWRENCE, MASS 


|  § | | 
| |_| | ey. tor 
| 
ten ton ey trot] | | | | 
|= 
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Hastelloy C (key on p. 298) 


Mydrefiveri« Acid 


ee ees 


0.002.0.02 ipy. fer all low. 
er temps. 


on... 


for increased production involving 
heat transfer, the Readco Double- 
Arm Jacketed Mixer offers definite 
advantages. 
Its unique bowl design provides a 
greater ratio of heated surface to 
the volume of mix. Close clearances 
between the mixer arms and shell 
eliminate build-up of materials, per- 
mitting increased heat transfer ef- 
ficiency. 
Overlapping sigma arm mixing ac- 
tion exposes new surfaces and breaks 
down the entire mass with each ro- 
La tation, producing a 
Magnesium Sulphate homogeneous mix in 
a short mixing cycle 
<—— and eliminating peak 
The flush-plug dis- 
charge gate prevents 
accumulation of dead 
volume. It can be 
pplied for ol, 
hydraulic or pneuma- 
tic operation. 


(Continued on p. 306) 
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WITH JUST 


By WEIGHT 


NEMA TYPE Vil 


EXPLO-SAFE 


MOTOR STARTERS 
FOR ALL HAZARDOUS LOCATIONS 


APPROVED BY 
UNDERWRITERS’ LABORATORIES 


Just % the weight meons foster, ecsier installation with Arrow-Hort’s new 
EXPLO-SAFE magnetic storters. Hanging requires less support giving new opportunities 
for more convenient layout. Size hos been reduced by ‘4, too, allowing more com- 
poct control centers. Exclusive stroight-thru front wiring means quicker, easier wiring 
ond servicing. EXPLO-SAFE will provide better protection for all your hazardous loco- 
tion installations without the inconvenience of cumbersome, outmoded solenoid starters. 
The revolutionary “RA,” Right Angle, balanced operating mechanism not only permits 
valuable savings in weight ond don but also assures outstanding performance and 
dependable, low moi R ber — there's on EXPLO-SAFE starter 
for every installation. Gate ond entane sizes 0, 1, 2, 3, 4 are now available in 
NEMA Type Vil (Explosive Gas), Type IX (Explosive Dust), and Type IV (Weatherproof). 


HERE IS IMPORTANT INFORMATION 
This illustrated booklet fully describes all the import- 
ent operating advantages of the new EXPLO-SAFE 
motor starters Complete with di ional and rating 
dota. tt will be mailed without cost or obligation. 


SEND TODAY FOR YOUR FREE FOLDER 


LOL 


THE ARROW-HART & HEGEMAN ELECTRIC CO. 
INDUSTRIAL CONTROL DIVISION 
2606 Hewthorn St, Hartford 6, Conn. 
Please send me “EXPLO-SAFE” MOTOR STARTER folder. 
YOUR NAME 
POSITION 
CO. NAME 
CO ADORESS 
city 
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orful asphalt floor tile mix 
uniformly produced in 
BAKER PERKINS mixers 


B-P Mixers are doing a splendid job in all sorts of processing 
operations, and this installation of six size 15JSE BAKER PERKINS Mixers 
at a large asphalt floor tile plant is an excellent example. These six 
mixers can thoroughly blend the ingredients for asphalt floor tile at the 
rate of 18,000 Ibs. per hour on a continuous production schedule. 
Like other BAKER PERKINS equipment, the cost of operating and 
maintenance, including labor, material handling, power, and 
depreciation, are down where they should be. BAKER 

PERKINS equipment can help cut costs, increase production, 

and improve the quality of your product, too. Consult 

a@ BP sales engineer or write us today. 


a 
‘ ha 
ie 
ENS 
‘ 
| »PERKING INC. 
AW, M IGA 
~ j 
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STAINLESS STEEL} 
and other Alloy Metals 


are fabricated by Littleford to care for the 
ever-increasing need for specialized equip- ie } 
ment in the Chemical Industry. Equip- 2 clceree 
ment that is strong, tough and resistant to eecsee | 
corrosion. 0 002 0 02 wy for all tow 
To produce this type of product takes the er temps 

skill of craftsmen who have had experience 
in laying out, shearing, forming and weld- 
ing of Alloy Metals. Littleford had this 


ee 
7 
0 002.0 02 py for oll low 0002.0 02 py tor off low 
er temps er temps 


experience and has produced equipment | 
from Stainless Steel, Monel, Nickel, Alum- 

inum, Everdur, and Inconel since their in- 
ception. Tonks (Plain and Code), Bins, Vats, 
Kettles, Tables, Troughs, Hoppers, etc., are 
only a few of the many products now in use. 


70 years’ experience in the fabricating of ee 


metals plus a definite responsibility for the 
finished product is why Littleford can offer 

a service which is second to none. 4 . F | 
If you have a problem involving Alloy 
Metals send blueprints to Littleford, see for 
yourself how these yeors of fabricating 
know how can cut your costs for specialized 
cece. Send for Alloy Fabricating 


LITTLEFORD BROS., INC. 
421 E Pearl Street, Cincinnati 2, Ohio 


\ [fabrics 
& “4 its best 
¢ 
ey for all low 
4 _ 
| 
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Pressure Reducing Regulator 


er temps 


it combines extremely close regulation and 
high inlet-to-outlet ratio, under varying 
loads — approaching instrument control — 
’ with the freedom from trouble, long life 
y 4 and easy maintenance of a regulator. 


bleach horden 
mg. et Vapor ond 
phoses 


==] Here's Why: 


| Although the new 50-G2 is single-seated 
for tight shut-off, it has the throttling 
action of a double-seated valve. Full bal- 
anced pilot valve ond short travel of 
operating steam to the main valve piston 
cut the lag in response, for extremely 
close following of the demand. Yet over- 
travel, flutter and chatter are eliminated 
by the mass of the piston, stabilizing 
multi-rings, and unrestricted area under 
the piston. 


Pilot valve opening with the flow mini- 
mizes deadhead ioss, and permits higher 
inlet-to-outlet ratio, for instance, 250# to 
22. May eliminate intermediate stage in 
low pressure applications such as decerat- 
ing water heaters, tank storage heaters 
and auxiliary exhaust systems. 


All wearing parts are of stainless, corro- 
sion and erosion resisting materials. New 
alloy metals mean less wear. 


No special tools are needed for servicing, 
and no outside media are required for 
operation. 


Available for initial Pressures 25—1200 
P.S.1.G.; temperatures to 950°F; reduced 
pressures from controlled vacuum of 15” 
HG. to 600 P.S.I.G. with minor changes 
in top assembly; sizes ¥2” to 12” 


For full information, ask for Bulletin 
G-101 with Stondord Top Assembly 


ALTITUDE VALVES... FAN ENGINE REGULATORS... PUMP GOVERNORS ... TEMPERATURE. 

REGULATORS ... FLOAT AND LEVER BALANCED VALVES ... NON-RETURN VALVES... VACUUM 
REGULATORS OR BREAKERS... STRAINERS... SIRENS... SAFETY VALVES... FLOW TUBES 


J 
(Continued on p. 310) 
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for this chemical company Hastelloy C (key on p. 298) 
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DOWTHERM This 1,000,000 BTU Eclipse 
Dowtherm Vaporizer is Gas- 
VAPORIZERS fired and fully automatic. phove 8.29% | 


ee ee eee 
+ 
0 002.0.02 ipy for all low 


temps 
| | 


for Processing Resin 


Tus CHEMICAL MANUFACTURER expanding production, has just added the 15th 
duplicate Eclipse Dowtherm Vaporizer ...a practical indication of his high opinion 
of these Industrial Process Units. If you have any application such as melting, cook- 

- ing, deodorizing or other process heating it will pay you to investigate the economy, 
controllability and safety of High Heat—Low Pressure Eclipse Dowtherm Vaporizers. 
Choose from Vertical or Horizontal, 30,000 to 3,500,000 BTU; Gas, Oil or Combin- 
ation. Write for Bulletin or consult SWEET'’S Product Designers or Process Industries 
Catalog, and Chemical Engineering Catalog. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES + és 


chestnut extroct, 


Eclipse Fuel Engineering Company 30% 
1121 Buchanan Street, Rockford, Illincis Lvor 


THE MOST COMPLETE LINE OF INDUSTRIAL HEATING EQUIPMENT (Continued on p. 312) 
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100 temperatures recorded 
by One 


| 


It would take six 16-point recorders—each with 
its own chart—to give the same information which 
is concentrated on the one chart of the 100-point 
Speedomax Recorder shown above. Reading one 
chart instead of six saves time—oa busy man can 
check temperatures more often. The danger of 
mistakes resulting from a comparison of six sepa- 
rate charts is eliminated. 


Minimized Cost Per Thermocouple Point 

Instrument cost per point recorded is less than 
that for any other L&N recorder! Panel space is 
reduced by two-thirds. Scanning of 100 points 
during a heat balance check requires only six min- 
utes, forty seconds. If, like Esso, you are interested 
in only 20 of the 100 temperatures as long as the 
process is operating smoothly, you can read them 
in only 80 seconds. 

You need not provide for 100 thermocouples 
unless you need them, since instrument capacities 
range from 40 to 160 points. Four types of opera- 
tion are always at hand: 


LEEDS 


Jrl Ad ND46-33-702(3) 
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Z _Speedomex recorder 


1. Continuous Indicating but no Recording. All 


points are indicated in succession. 


2. Automatic START-STOP. In this type of opera- 
tion, a specified temperature limit is set. As long 
as no thermocouple point exceeds this limit, the 
Speedomax simply indicates. But if any point 
should exceed the limit, automatic recording of 
all points begins and an alarm is sounded to 
summon the operator. Thermocouple connec- 
tions are grouped in banks of 20, and a different 
temperature limit can be set for each bank. 


Continuous Recording. Automatic recording of 
all points. 


Selective Indicating or Recording. Indicating or 
recording of any bank, combination of banks, or 
single point. 

To get more facts, write our nearest office, or 


4916 Stenton Ave., Phiia. 44, Pa. Ask for Folder 
ND46-33A(1). 


NORTHRUP 


:  ~ de 
3. 
4. 
= 
‘ 


METER 


insures product uniformity ...cuts costs! 


MOISTURE 


. 


In the manufacture of coated abrasives, too much moisture in the 
backing material during processing, or too little moisture, can have 
costly consequences. Non-uniform flexing . . . paper delamination . . . 
or even bonding failures. So this leading manufacturer 
checks moisture content every step of the way with simple, accurate 
TAG moisture meters. They state, “portable TAG meters have en- 
abled us to attain a more uniform product, and eliminate product 
losses due to improper moisture content.” 


mold 


In many other products and processes, too, incorrect moisture 
content is costing real money. Why not consult with TAG on your 
moisture problems now. Or, ask for literature on the various types of 
moisture meters available .. . WESTON Electrical Instrument Cor- 
poration, 614 Frelinghuysen Avenue, Newark 5, N. J., manufacturers 
of Weston and TAG instruments. 


WESTON 


moisture meters in types for many industrial needs 


t 


J 
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Terterk Acid 
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HASTELLOY C 
Continued from page 297 


requirement, as well as in applications 
where elevated operating temperatures 
aré combined with corrosive condi- 
tons. 

The temperature-concentration 
charts herewith indicate the univer- 
sal corrosion resistance of Hastelloy 
alloy C. The data presented are gener- 
ally reliable. However, such charts 
can serve only as rough guides, to ob- 
tain a starting point from which to 
make an intelligent choice of a mate- 
rial for a given service. The value of 
uch a presentation of corrosion data 
is in narrowing down the possible ma- 
terials for a particular application. The 
effects of aeration, galvanic coupling, 
contaminants, and erosion encoun- 
tered in actual operation must be con- 
sidered before a final choice is made. 
Carefully planned and executed field 
tests are the best means of determin- 
ing the service a material will give 
under certain operating conditions. 


: 
pooled | | | | 
0.002-0.02 ipy. tor ail low 
aces 
t 
| 
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YOUR 


STAINLESS, 


There are ways to stretch out your supply of stainless. 


For example, you may be using a grade or finish of 
stainless that is in extreme demand when another 
similar one, not as tight, could do the job adequately. 


Our metallurgical staff and stainless fabricating spe- 
cialists are ready to help you look into this matter and 
to advise you on more readily-available types of stain- 
less that will do a satisfactory job. Feel free to call on 
us for this specialized help. 


|CRUCIBLE| first name in special purpose steels 
52 STAINLESS STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REZISTAL STAINLESS * REX HIGH SPEED * TOOL * ALLOY * MACHINERY + SPECIAL PURPOSE STEELS 
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What’s Ahead in 


Corrosion Prevention 


What you can expect in the way of extensions and 


improvements in cathodic protection, coatings of various 


types, deaeration, inhibitors, etc. 


HERBERT H. UNLIG 


Massachusetts Institute of Technology, (Cambridge, Mass. 


It is a reasonable prediction that 
billions of dollars lost cach vear 
through corrosion of metals will grad- 
ually diminish through increasing 
ipplication of science and technology 
Cathodic protection, applied widely to 
the protection of thousands of miles of 
buried pipelines, to marine structures, 
ind to industrial tanks, will inevitably 
find diversified use in the chemical 
industry. Examples include protecting 
chemical reaction vessels and piping; 
ilso equipment constructed of cor- 
rosion-resistant alloys, the latter being 
satisfactory from the standpoint of 
gencral attack but subject to failure by 
stress corrosion cracking, intergranular 
corrosion, or by pitting. 

In the field of metal coatings, re- 
search effort can be expected to make 
clectrodeposited coatings pore-free— 
hence, more protective where coatings 
are noble in potential to the base 
metal. ‘These will include composite 
illoy coatings of nickel, molybdenum 
ind iron having properties similar to 
the Hastelloys and, hence, resistant to 
several mineral acids. Also, metal coat 
ings produced by high-temperature gas 
phase reactions forming Si-Fe, Cr-F« 
and possibly other alloys should find a 
variety of uses. For outstanding re- 


Where It Paid to Sandblast 


Above are two sections of the same pipe at the Harbor 
Island, N. C. corrosion testing station of the International 


Nickel Co., exposed to salt water spray 
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sistance, titanium is one of the im 
portant coming metals. Because of cx 
pense, it perhaps will be first applied 
as a clad material on steel. Its inher- 
ent resistance to oxidizing or non oxi 
dizing chloride solutions, including 
salts like ferric chloride, will make this 
metal potentially valuable to many 
chemical operations. 

Wash primers are slated to meet 
expanding popularity, because they 
save labor in the painting of metals 
In one operation, they produce a phos- 
phate undercoat affording the neces- 
sary bonding, together with a prime 
coat which contains a corrosion-in 
hibiting pigment. Top coatings using 
some of the newer chemical-resistant 
plastics and having reduced perme- 
ability to moisture and oxygen are 
wholly possible, so that with good ad 
herence and lower permeability, better 
corrosion protection can be expected 
of future paints 

Inexpensive glass coatings combined 
with cathodic protection will be used 
more widely for piping and tanks. ‘This 
combination, for some media, offers 
economic advantage over the present 
glass coatings that must be perfectly 
pore-free and over cathodic protection 
alone applied to a bare surface. 


The market for certain corrosion in- 
hibitors will greatly expand when they 
are added generally to automotive oils 
and gasolines. When this happens, the 
life of engines should be improved by 
a sizeable percentage. It is estimated, 
for example, that 60 percent of present 
engine wear is caused by corrosion of 
piston rings and cylinder walls by com- 
bustion products. 

Vacuum deaeration for reducing the 
oxygen content of industrial and muni- 
ciple waters, thereby making the water 
less corrosive to steel and other metals, 
promises a good future. This will 
solve, among other things, some of 
the difficulties with galvanized hot 
water tanks and piping in soft-water 
areas, or where water has been soft- 
ened by exchange resins and zeolites. 

Presently available together with 
new corrosion-resistant alloys are 
bound to find increasing welcome by 
the chemical industry. The steady 
trend toward more severe operating 
conditions has accentuated moe 
for better metals. In addition, many 
industries are discovering that higher 
initial costs are likely to be offset in 
short time by prolonged life and bet- 
ter performance. 

Finally, the new profession of cor- 
rosion enginecring is destined to come 
into its own, if indeed it has not al- 
ready arrived. The reason is twofold— 
first, because corrosion losses of even 
medium-sized industries may amount 
to millions of dollars per year and, 
second, because the science and tech- 
nology of corrosion control has ad- 
vanced to the point where an impres- 
sionable saving in annual losses can 
now be guaranteed. In addition, the 


particular contributions which the cor- 
rosion engineer can make to the de- 
sign of new factories, new processes 
and new machinery are becoming a 
“must.” 


Each section received about 2 yr. ago 3 coats of vinyl- 
base paint. Section at left was sandblasted. Coating is in 


metal. 


xcrfect condition despite the distinct irregularities in the 
Section at the 


right was flame-cleaned and 


wire-brushed. Several breakthroughs are evident. 
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RATE OF MOISTURE PICKUP 


Sorbitol 
for Narrow RATE OF MOISTURE LOSS 
Humectant Range 


Atlas sorbitol picks up less moisture and OR 
loses less moisture—at a slower rate— 
than other commercial polyols. Your prod- 
ucts will retain their saleability better 
under all humidity ranges when they are 
conditioned with sorbitol. 


Sorbitol for Economy 


On price stability alone, sorbitol rates as the “best buy” in 
polyols. Its price trend through the years has been steadily down- 
ward. Still another price reduction recently has been made. 
Ask about it. 


Sorbitol for Availability 


Sorbitol is derived from sugar which is available in almost 
unlimited quantities. You don’t need to worry about shortages 
of sorbitol or its derivatives. 


Write today for the valuable 22-page Atlas sorbitol book con- 
taining charts, usage tables, and other helpful data. Personal 
technical assistance is available at your request. 


Industrial Chemicals Department 
ATLAS POWDER COMPANY 


WILMINGTON 99, DELAWARE + OFFICES IN PRINCIPAL CITIES 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 
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two instruments 


an analytical 
and isotope-ratio ma. - spectrometer 


combined 


ISOTOPE-RATIO mass spectrometer 


CONSOLIDATED’s new Model 21-401 Mass topes. Like the widely used Model 21-103, 
Spectrometer is a compact, medium-priced it is exceptionally accurate and incorporates 
instrument, ideal for those laboratories hav- many automatic, time-saving features. For 
ing moderate analytical loads. Highly versa- the multitude of industrial and scientific 
tile, it provides not only quantitative analyses = applications not requiring extremes of mass 
of gaseous or light-liquid mixtures as auto- range, sensitivity, and operating speed, the 
matically recorded mass spectra, but also Model 21-401 is of maximum value. Write 
precise recorded ratios of stable gaseous iso- _ for Bulletin CEC-1821. 


Model 21-40] Mass Spectrometer Micromanometer, Model 23-105 provides precise, ab- 
solute pressure measurements in the micron range 
(0.1 to 150 microns) without knowledge of the com- 
position of the gas. This inherent property 
enables the instrument to satisfy, many 
critical requirements in scientific and in- 
dustrial vacuum applications. 


Consolidated Engineering 


CORPORATION 
300 No. Sierra Madre Villa, Pasadena 8, California 
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Production of platinum laboratory ware has been @ specialty of, ours for almost three- 


quarters of a century, and we have devoted a great deal of research and experiment to 
improving it. 


This work has been aided greatly by the fact that we maintain and operate large 
scientific laboratories and use our own platinum ware in them. 


Thus, the ware is subjected to day in, day out tests through use, and practical experience 
has brought about a number of improvements, among which are: 


Improvements in metallurgical processes which have increaséd its useful life — devel- 
opment of the platinum-rhodium alloy which is now so widely used — design changes 
like the reinforced rim on crucibles and dishes — development of the low form cruci- 
ble — improvements in the design of platinum electrodes. 


You run no risk in making Baker Platinum Laboratory Ware standard equipment. 


BAKER & CO., ING. 
113 Astor St., Newark 5, .N. J. 
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VANNEVAR BUSH views . . . 


As we view the engineering profes- 
sion today and what its position in our 
society may be in the years to come, I 
believe we can see certain trends that 
are bound to affect our affairs, and 
we may indeed be able to take some 
iccount of them as we plan. 

There are some striking trends 
throughout the country in science, in 
engineering, and in industry. 

Agriculture in its broadest sense is 
due for extraordinary changes. Sci 
ence and engineering are entering into 
this phase of our civilization in far- 
reaching ways. The results of their 
application will be important in this 
country and still more important in 
the world as a whole, where the under- 
nourished great populations are a per- 


sistent threat to our stability. Prog- 
ress is becoming more apparent. For 


one thing there are the beginnings 
of cultivation in the sea, in the place 
of bare harvesting. In Scotland, fiords 
have been successfully fertilized, 
greatly increasing the vield of fish. 
This was done first by fortifying semi- 
enclosed bodies of water, thus pro- 
ducing rapid growth of plankton, 


Vannevar Bust is President of the 
Carnegie Institution of Washineton 
Chis article is based on his remarks be 
fore the Joint Metropolitan Founder 
Society meeting on the centennial of 
enginecring, April 16, in New York. 
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Engineers—And 


“We ask a great deal 


Their Future 


seized upon by minnows and then by 
marketable fish, and it is being ex 
tended to more open waters. We are 
learning to raise oysters rapidly by 
control of nutrient micro-organisms. 
Our Department of Agriculture sup- 
plies plans which many farmers are 
now using for similarly developing 
stocks of bass in ponds, which have 
vielded as much as three hundred 
pounds per acre per year—a supply for 
a family. At the southern end of San 
Francisco Bay, where sea water is be- 
ing evaporated for its salt, algae are 
being grown at one stage in the great 
basins, and copepods are then intro- 
duced to feed on the algae, and are 
harvested for protein. 

There are new methods of reclaim- 
ing land, some of them quite novel. 
In Honduras, for example, the United 
Fruit Co. has been diverting a river 
to build up fertile soil. Through such 
diversion several fect of silt are laid 
down in a swamp. The river is di- 
verted again, drainage canals are put 
in, and the result is beautiful, fertile 
land. In India and on the Rio Grande 
delta mechanical methods of removing 
weed growth and infestations have 
taken new form. The Indians used 
subsoil cutters to exterminate Kans 
grass, which has been taking over 
some ten million acres of wheat land 
On the Rio Grande thev use enormous 
plows that turn such big furrows that 
thev burv alders and the like, and 


“Only too often the young man with a scientific 
background is more {flexible under novel cireum- 
stances than is the young engineer, and this is 
much to be regretted. 


that he understand science . . . he 
economics, in business . . . have a working knowl- 
edge of those branches of social science having to 
do with human reactions.” 


“There is a danger that the engineer will become 
set in a groove ... much of his function will be 
taken over by the applied scientist.” 


of an engineer We require 
‘ficient in 


recover usable land in one step. We 
have seen in this country genuine 
progress resulting from contour plow 
ing and erosion control. 

But the new methods just around 
the corner appear to be far more im- 
portant in the long run. 

Take, for example, the development 
of chemical soil conditioners. These 
are not fertilizers, but they may be 
equally important in agriculture. Thev 
are chemicals which bond clay soils 
in a beneficial manner to give it good 
“tilth.” Such chemicals occur na- 
turally and are responsible for most 
of the benefit that results when or- 
ganic matter is added to soil. But 
the natural chemicals obtained in this 
wav are ephemeral, for they are soon 
attacked bv soil bacteria. Now we 
are learning to use synthetic chemi- 
cals for the purpose, which are not 
thus attacked, and which give at least a 
semi-permanent improvement. Added 
to soil in small quantities—about a 
pound to the ton of soil—thev facili- 
tate water penetration and increase 
water-holding capacity. They allow 
air to enter for growth of acrobic 
micro-organisms and for root develop 
ment. They improve root penetration, 
and allow scedlings to extend through 
the surface readily Thev increase 
the availability of mineral nutrients 
and thus conserve fertilizer. With all 
other conditions unaltered, tests with 
them have resulted in from 20 per- 
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Modern bulk liquid tank storage terminals with guaranteed pri- 


vacy. Storage facilities, pipelines and closely guarded manifolds 


(designed to protect against contamination) are yours to use. At 


Carteret and Goodhope terminals your bulk liquids can be blended 
to specification, canned, drummed or barrelled for distribution. 
All this without investing or risking your capital! 


GENERAL AMERICAN TANK STORAGE TERMINALS 
A Division of General American Transportation Corporation 
135 South La Salle Street Chicago 90, Illinois 


TANS STORAGE 
TERMINALS 
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Another tough filtering job licked by 


SPARKLER FILTERS: 


In the plants of a leading pharmaceutical manufacturer®, one 
process had become a persistant problem — the removal of 
zinc dust from acetic acid solutions of hormone intermediates. 

The size of these zinc particles is so microscopic that positive 
entrapment was almost impossible with the plate and frame 
filter equipment used by this company. Resulting filtrate did 
not measure up to the standards of purity necessary in drug 
production. 

To handle this job, we recommended and installed a 
Sparkler Model 18-D-12 Filter. Although it requires far less 
floor area than did the plate and frame unit, the Sparkler 
filter not only achieved the desired quality of filtrate, but it 
performed the entire filtration procedure in much less time. 
Cost of the operation was reduced sharply because of this, and 
because fewer man-hours were necessary to clean the filter at 
the end of every cycle. Furthermore, the patented Sparkler 
Scavenger Plate which is made possible by our horizontal 
plate design, assures complete recovery of the valuable product 
during each cycle. 

If your filtration problem is unusual in any way, we will be 
glad to give you full engineering assistance. Sparkler filters 
are available in a complete range of types, sizes, and materials 
to fit every need. Write Mr. Eric Anderson for details. 


SPARKLER MANUFACTURING 
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cent to 80 per cent increase of crop 
under typical conditions. Here man 
has potentially a way of managing his 
soil that is capable of increasing the 
production of food very considerably 
indeed. This is a revolution in agni- 
culture in the making, and no man 
can yet say how far it will extend. 
Much depends upon ultimate costs, 
but there seems to be no inherent 
reason why the new materials should 
be unduly expensive. 

Another great change that may 
come is the production of foods by 
biological process industries rather 
than in the field. Carnegie Institu- 
tion of Washington, for example, has 
been engaged in research on processes 
for the cultivation of algae as a source 
of proteins and oils. One method, 
which seems especially attractive, is 
to grow them in water circulated in 
plastic bags laid out along the ground. 
Under these conditions nutrient and 
carbon dioxide concentration may be 
controlled, and growth in full sun- 
light is rapid indeed. Moreover, by 
nutrient control, the nature of the 
product of these minute single-celled 
plants may be varied widely, from 56 
per cent protein to 80 per cent fat, 
both in terms of dry weight. The sub- 
ject is in its infancy, and it may for 
example appear that other algae than 
the one now being studied extensively 
will furnish an improvement. Exact 
costs are not known. Whatever the 
results of the present study may be, it 
is evident that some process, using 
some organism, is likely to furnish 
man with a source of foodstuffs ob- 
tained by operating a process rather 
than sowing a field, in enormous quan- 
tities with relatively little use of land, 
and apparently at a cost such that the 
status of whole populations may ulti- 
mately be greatly altered. 

Man now makes rain. 
much controversy as to whether man 
is now able to alter climate in a 
region, but there is no doubt that he 
can cause a local cloud in proper con- 
dition to drop its moisture on the 
land, although if left to natural proc- 
esses it would not do so. It takes 
little imagination to visualize the po- 
tentialities in such methods, the pres- 
ent ones or better ones later to be 
developed. if the initial promise is en- 
tirely fulfilled. But it will take more 
than imagination to control and anvlv 
the process with judgment and _fair- 
ness to all. 

We are. I believe, onlv at the be- 
ginning of what can be done with ir- 
rigation. When our source of stored 
fuels begins to decline we may tum 
to atomic energy for our power 
sources, but it is far more likely that 
we shall turn to energy from the sun. 


There is 
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“The engineer must understand 
science on the one hand and 
people on the other.” 


Solar power for irrigation may be 
feasible even before our oil reserves 
begin to peter out. 

Pest control is undoubtedly in its 
infancy; yet the potentialities, for ex- 
ample, of cattle raising in Africa, if 
the tsetse fly could be overcome, are 
enormous, and this control is only one 
phase of the entire matter. Insects 
mutate to escape insecticides. Flies 
get to like DDT, much as certain bac- 
terial that we are able to produce have 
to have streptomycin to live. This 
means we must produce more and 
better insecticides and learn to use 
them so they do not knock out de- 
sirable insects—or the consumer. 

Animal and poultry husbandry are 
undergoing striking changes. Vita- 
min B,, the growth vitamin, is now 
widely available. It has been found 
that common antibiotics, such as peni- 
cillin or streptomycin, produce uncx 
pected effects. For some mysterious 
reason a combination of B,. with anti- 
biotics produces a result which is 
more than the sum of the individual 
effects. It gives an ability to utilize 


vegetable proteins in place of more | 


expensive animal proteins. Rate of 
growth of chickens or hogs may be 


Viscous pumping jobs like these call for a Kinney SD 
Rotating Plunger Pump — the pump that steps in where other pumps 
fail. The pumping mechanism is extremely efficient, capable of 
handling virtually any viscous material which can be pumped 
through a pipeline. The unique Kinney design eliminates valves, 
blades, springs, vanes, and internal obstructions. Flow through the 
pump is steady and smooth — so reliable this pump can be used as 
a combined meter and pump. 

Kinney SD Rotating Plunger Pump has revolutionized the han- 
dling of viscous materials in many industries. Perhaps it can open 
the way to new economies in your plant. Write or send coupon for 
details and recommendations. Kinney Manufacturing Co., Boston 
30, Mass. Representatives in New York, Philadelphia, Chicago, 

Cleveland, Houston, New Orleans, Los 
Angeles, San Francisco, Seattle, and 
foreign countries. 


KINNEY MANUFACTURING COMPANY 


3551 Washington St., Boston 30, Mass. 


a Please send me Bulletin 151 describing Kinney Liquid Pumps. 
My liquid p i blem invoh 


increased as much as 30 percent on the 
same weight of feed. Earlier maturity 
may be secured. Then, too, preven- 
tatives and cures are being found for 
some of the common diseases of ani- 
mals and poultry, although it is true 
that new ones which are economically 
costly seem to continue to crop up 
or at least become identified. There 
is now a milk formula for small pigs, 
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INDOORS and OUTDOORS 
YOUR 
BEST PROTECTION 
FOR 
FLAMMABLE LIQUID, 


FIRE EXTINGUISHING 


EQUIPMENT 


Flammable Liquid Fires Gas Fires Electrical Fires 


Ansul Dry Chemical Fire Extinguishing 
HAND PORTABLES Equipment has world-wide recognition as 
m preferred protection for flammable liquid, 
WHEELED PORTABLES gas and electrical hazards. Yet a surprising 
e number of Ansul Extinguishers are used to 
STATIONARY protect textile mills and paper mills against 
as serious loss from surface fires such as occur 
owen Geen in textile lint and combustible paper dust. 
. The textile and paper making industries rely 
TRUCK MOUNTS, on Ansul Extinguishers for quick control of 
TRAILERS AND dangerous flash fires in class “A” (ordinary 
SELF-PROPELLED combustible) materials. Any remaining em- 
UNITS bers are quenched with small quantities of 
. water, thereby keeping water damage at a 
minimum. 

Surface fires in textile lint and combustible 
dusts pana rapidly. They need quick con- 
trol. If you have serious lint or dust hazards, 
talk with your Ansul representative. He may 
have suggestions to reduce fire damage and 

lost production time. 


Send for File No. 934. You will receive | 
a variety of helpful printed matter. ~ 
Included is our latest catalog which 

describes Ansu!l Extinguishers of all 

sizes from the small Ansul Model 4 

to Ansul Piped systems and Ansul 

2000 Ib. Stationary Units. 


ANSUL 


ANSUL CHEMICAL COMPANY 
MOSEL 20-8 Fire Extinguisher Division 
MARINETTE * WISCONSIN 


U.S.A. CANADA AND OTHER COUNTRIES 
FRIGERANTS AND REFRIGERATION PRODUCTS 
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which is said to reduce mortality 
greatly, and also to allow the sow to 
have three litters a vear instead of two. 
We are learning to raise sheep that 
habitually give birth to twins. The 
introduction of Brahma crosses prom- 
ises to revise methods of raising cattle 
in the South at least, and perhaps gen- 
erally. 

We shall not only have new meth- 
ods of growing food, we shall have 
new methods of preservation and dis- 
tribution. We have already witnessed 
what can happen when the handling 
of food in frozen conditions is ex- 
poe nationally, with deep freezes, 
ocker systems, and the like. Frozen 
orange juice is probably not the last 
development along these lines. The 
process of sterilization by radiation 
without loss of vitamins or flavor is in 
its infancy, but it may go very far 
indeed. It mav in time become the 
tandard way of handling many food 
products that now are canned or 
trozen. 

Agriculture in a way is only a part 
of the broad application of biology, 
and there are other aspects of biology 
that are on the verge of great improve- 
ments. In fact the biological sciences 
are to a cosiderable degree in the po- 
sition occupied by the physical sci- 
ences some years ago. A gradually 
mounting fund of fundamental knowl- 
edge is moving to the point where .a 
dam is about to break and release a 
flood of applications. Genetics, enzy- 
mology, biochemistry, and many other 
fields are going ahead at accelerated 
rates, and the day will arrive when 
there will flow from these and other 
biological branches many applications, 
not only in medicine, but in the 
whole field of the production of chem- 
icals and the development and modif- 
cation of materials. 

We have already seen important ad 
vances in the fermentation industries 
and in the production of antibiotics 
in the pharmaceutical industry. These 
advances have been accompanied by 
important syntheses, especially for 
medical use. In medicine, chemo- 
therapy started with salvarsan, then 
flourished with the sulpha drugs, and 
then came the burst of antibiotics 
produced by microorganisms such as 
actinomvectes. Recently a new anti- 
tubercular agent, a fairlv simple chem- 
ical long known, is taking us back to 
the carlier days of chemotherapy. 
Cortisone, a hormone produced in 
nature by the adrenal cortex, has been 
svnthesized in the pharmaceutical in- 
dustry from desoxvcholic acid from 
beef bile, and can now be similarly 
produced starting with a sterol such 
as ergosterol. An exceedingly complex 


. manufacturing process gives us a new 
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If you set out to build an industrial 
“proving ground” for valves, it could include few tougher 
tests than those imposed in normal services at this 
108-building plant for the manufacture of Staley’s Corn 
and Soy Bean Products at Decatur, Illinois. 


Processing heavy syrups and concentrates soon seeks 
out any weak spots in valve design and construction. The 
punishing work load on valves imposed by tremendous 
volumes of fluids handled is indicated by the water re- 
quirements alone,—over 20,000,000 gallons a day. 


Previous experience with the low-cost performance of 
Jenkins Valves led to their repeated choice for 30 new 
buildings constructed as part of Staley’s multi-million 
dollar post-war expansion program. 


This confidence in the extra measure of efficiency and 
endurance built into Jenkins Valves is shared by plant 
Operating managements in every type of industry. 


Despite this extra value, you pay no more for Jenkins 
Valves. For new installations, for all replacements, let 
the Jenkins Diamond be your guide to lasting valve 
economy. Jenkins Bros., 100 Park Ave., New York 17. 
Jenkins Bros., Ltd., Montreal. 
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CONTROLLING FLOW from a syrup blending tank 
(above) requires valves that are “maintenance 
misers”. These are some of the thousands of Jenkins 
Valves in the Staley plant on water, steam, and 
processing pipelines, and on compressed air piping 
serving pneumatic ducts for dry products. 
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with 
SPROUT- WALDRON 
PELLET MILLS 


for 


CLAY 
CARBON 
ALUMINA 
LITHARGE 
SEWAGE SOLIDS 
ANIMAL FEEDS 
RODENT POISONS 

etc., etc. 


The modern trend to pelleting is making great strides in 
the processing industries. Day after day, Sprout-Waldron’s 
engineers are called upon to make recx dations 

on pelleting a great variety of products. 


Pelleted products are easier to handle, easier 
to merchandise, easier to sell. They have 
less competition, bring a higher price—step up profits. 


Pioneers in pelleting, Sprout-Waldron has the experience, 
know-how, and facilities to supply you with the finest 
pelleting equipment, engineered to your individual needs. 


Consult with a S/W processing expert, or write today 
to Sprout, Waldron & Co., Inc., 15 Logan Street, 
Muncy, Pennsylvania. 


The Bett PROCESSING EQUIPMENT Stace 


MUNCY, PA. 137-4 
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and important addition to the phy 
sician’s armory, and gives us an utterly 
new means of handling some of the 
worst scourges that attect mankind. 
Moreover, this may be the beginning 
of a whole new phase of medical prac- 
tice. We have dealt with hormones 
for some time, notably with insulin 
im cases of diabetes. But the process 
of maintaining a normal hormonic bal- 
ance as a means of preserving the 
health of the population gencrally may 
be the great medical accomplishment 
ot the next decade. We are also be 
ginning to understand viruses just a 
ittle bit, very little it is true in com 
parison with our present knowledge 
ot bacteria; and the possibilities im 
this ficld, once we have overcome our 
ignorance, are far reaching indeed. 
Some of the mechanisms of the 
human body are far better understood 
now than they were a while ago, al 
though our ignorance is still vast. We 
are, tor example, beginning to know 
something about the mechanism of 
muscle. Man can feel verv humble 
when he studies muscle, for many 
ages ago nature accomplished some- 
thing which man has never learned to 
do, namely, the transformation of 
chemical energy into mechanical work 
without the mtcrmediary of another 
form of energy. Man can make a de- 
vice such as a storage battery to trans- 
form chemical energy into electrical 
energy. He can construct a motor to 
turn electrical energy into mechanical 
energy. He uses both devices in his 
automobile. He can convert chemi 
cal energy into heat in his furnace, 
ind heat in turn into mechanical 
energy through a steam engine. Or 
he can combine these two steps in 
the internal combustion engine. But 
he cannot go directly from chemical 
energy to mechanical energy by means 
he has yet evolved to any practically 
significant extent. Muscles can. Puz- 
zled by his inability to emulate his 
own muscles, man wonders how this 
human system of his can develop all 
the work that it does on a little food 
without violating the second law of 
thermodynamics. He arrives at this 
predicament because he usually thinks 
of accomplishing this particular con- 
version of energy by the use of high 
temperature. The body doesn’t do it 
that way. It makes the conversion di- 
rectly. There is no mystery about it 
except perhaps the mystery as to why 
man has taken so long learning how 
to accomplish the same thing by use 
of one of the intricate devices of 
which he is often so proud. Perhaps 
some day man will learn to make and 
operate an artificial muscle. To this 
he will furnish fuel, catalysts, and 
control chemicals. He will activate it 
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electrically, just as the electrical im- 
pulses in a nerve actuate a natural 
muscle. When he learns to do this 
he will enter a new era. 

We are using chemical enginecring 
tools of some sort at every point in 
our civilization. Fairly recently there 
has been an advance in methods which 
is especially significant. From the 
chromatographic separation of chemi- 
cals have been developed ion exchange 
columns. More flexibility has then 
been achieved by superposing an elec 
tric field on these, and then by carry 
ing on the process of ion movement 
through a diaphragm. Here is an ex 
ceedingly important way of sorting 
things out. Nature usually mixes 
things up, although it did a lot of 
sorting when it separated ores in veins 
and gravel in beds. Man, in his use 
of natural resources, also mixes things 
up, and he may be sorry about some 
of his mixing activities before he gets 
through on this planet. Anything that 
sorts things, especially if it sorts se 
lectively, may be very important. All 
the trend of ion exchange points in 
this direction. Ion exchange columns 
and diaphragms that will pass ions 
under control and thus purify water 
and separate chemicals will accomplish 
important results before very long. 
These chemical processes are probably 
capable of becoming highly selective 
so that we shall be able, for example, 
not only to make pure water from salt 
water, but, more important, to select 
from the great reservoir of the ocean 
the particular chemicals we desire 
without handling the entire mass. An 
other sorting mechanism which will 
bear watching is the use of chelating 
agents. 

Today biology 
both advancing with great strides, and 
they are becoming more closely inter- 
linked. The products of the alliance 
are going to become more widely used. 
The engineer when he enters the fields 
of applied biology and chemistry needs 
to be versatile indeed. 

It is hard to visualize at the present 
time just where the matter of auto- 
matic controls in industry may be 
headed. We have had automatic sub- 
stations in electrical engineering for 
a generation. Automatic telephone 
exchanges are now being extended to 
customer dialing of long-distance calls. 
Refineries have been so built that their 
operation is almost an automatic affair 
with very little manual supervision. 
Electronics is becoming more widely 
applied every day with the advent of 
such instrumentalization as the tran 
sistor. Bui the whole new art of elec- 
trical control svstems has vet far to 
go. We can dream of automatic fac 
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MODERN ENGINEERING demands precise standards of 
heat insulation performance. Pabco's Precision Molded 85% 
Magnesia combines the time-tested superiority of Magnesia 
with precision molding to give you a light weight insula- 
tion manufactured to very close tolerances. 


APPROVED 
EASIER TO CUT 


Pabco Precision Molded 85% Magnesia cuts 

easily and cleanly. That's because Pabco's 

manufacturing methods give you “ductile” 

strength and firmness unprecedented in the 
«field of heat insulation materials. 


BLOCKS SCORE CLEANLY 


Pabco Precision’ Molded 85% Magnesia | 
Blocks score quickly and cleanly. So impor- 


tant when splitting, or when preparing 
for application to large rounded 


“hinges” 
surfaces. 


Because Pabco Precision Molded 85% Mag- 
nesia is molded to exact final size and thick 
ness, its surfaces are smoother with a fin- 
ished “rind.” Easy embedding of tie wires, 
a stronger surface...and a faster, easier 
clean-up! 


THE DEPENDABLE STANDARD — “MODERNIZED” 


PABCO PRODUCTS: INC. 


INSULATION 


Since 
PABCO. ENGINEERING SERVICE UNITS IN ALL PRINCIPAL | 
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vibration or —— requires a flex- 
izes from 1 in. to 12 


(At left:) Chemiseal Jacketed Gaskets, 
bs Types T6N or T6-300, standard for Corn- 
ing conical flanges, seal at low bolt loads. 


Chemiseal Snap-on Type 820 Gaskets. 
Molded to match t of conical-end 
glass pipe, they assure perfect automatic 
pom gy joints and free flow of ma- 
terials. Made for all standard pipe sizes 
from \% in. to 6 in. 


Chemiseal Jacketed Slip-joint Gaskets 
(Tefion-jacketed Neoprene) provide posi- 
tive, chemical-proof seals with low bolt 
loads. Made for standard pipe sizes from 
1 in. to 6 in. 


Chemiseal Adaptors No. 2-CRS, provide 
a tight, safe seal between glass coated 
steel or similar nozzles with large inside 
radii, and vessels 40-7 ~ steel, por- 
celain, Haveg, etc. y to handle, single 
units—these adaptors combine a steel 
bearing ring for apaty, and a resilient 
core for ect seal—both contained in a 
chemically inert Tefion Jacket. 


PRODUCTS DIVISION 


FABRICATORS OF “TEFLON”, 


UNITED 
STATES 


GASKET 
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tories and we do install automatic 
machines in many places; but our 
dreaming needs to be very practical 
indeed and hard-boiled, for there is 
no panacea here. In fact there is a 
multiplication of problems, for as we 
improve our handling of materials by 
the use of automatic devices, we re- 
quire not less labor, but better labor, 
labor skilled in more diverse wavs. 
We require, too, keen thought in or- 
der that the more abundant product 
made possible by a given amount of 
capital, labor, and management may 
be so attractive to the public that it 
will be readily absorbed in increasing 
quantites and render the whole econ 
omy more sound because of the tech- 
nical changes that have occurred 

I should not leave this matter of 
giving cxamples without a bow at 
least to new materials. It is unnecces 
sary to dwell at length on the succes 
sion of new fibers and new plastics or 
to expatiate upon new chemical sub- 
stances such as the detergents. Neither 
do I need to review the extraordinary 
changes which are now occurring in 
metallurgy, with the advent of new 
materials there is also an important 
movement in the direction of new 
wavs of handling old materials, of us- 
ing taconite, for example, when our 
high-grade iron ores become expensive, 
or of employing advanced physical 
methods for surveys to find new 
sources of fuels and ores. 

There is also a highly interesting 
present trend in instrumentation. In 
the field of making special instruments 
there are hundreds of new, small com- 
panies operating, making a profit, and 
making good. There is a cumulative 
effect when new powerful instruments 
are introduced, for facility at measure- 
ment itself produces new knowledge 
nd new products. It was not so long 
igo that one found complicated in- 
struments only in scientific laboratories 
ind even there rarely. Todav in indus- 
trial laboratories we find electron 
microscopes, tracer techniques, mass 
spectrographs, television techniques, 
ultra-violet methods for extending the 
capabilities of the microscope, and a 
host of other devices. Morcover, we 
find these used as tools in everyday 
exploration, and we find them manu- 
factured in little, independent pro 
gressive manufacturing units all over 
this country. This situation is one of 
the most encouraging developments 
of the time. The real control of the 
tendency toward undue aggregation of 
business units, of the trend toward 
monopoly in the industrial field, lies 
in the continual advent of new, in- 
dependent, healthy voung industries. 
True we need effective administration 
of the anti-trust laws, in fact the pres- 
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When De Laval machines, that remove im- 
purities by centrifugal force, replace gravity 
or other less efficient methods of separation: or 
clarification, they speed up the whole process 
by making it continuous. Doing work in a few 
seconds that otherwise would take minutes 
or hours, De Laval centrifugals remove the 
“point of interruption” on your flow chart. 
Often such a speedup results in an increase in 
production. 


Each type of De Laval centrifugal is a 
highly specialized machine. Some are clari- 
fiers that remove a solid impurity from a liq- 
uid. Some are separators that divide two 
liquids according to their respective specific 
gravities. Some separators both divide the liq- 
uids and continually discharge solids as well. 


Write for complete information. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 


For Faster Processing Systems... 


Why De Laval? 


De Laval has over 70 years’ experi- 
ence in solving problems of separa- 
tion and clarification. Your problem 
may be quite similar to one that has 
already been solved by De Laval 
centrifugals. It will pay you to ask. 
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Bags 


-+- BUT... THIS KIND OF PROTECTION IS ONLY 
ONE OF THEIR FUNCTIONS 


If you have a “hard-to-pack” product 
or one that must stand the rough han- 
dling of Ll. c.1L., truck, or export shipment, 
it will pay you to investigate the ad- 
vantages of Bemis Waterproof Bags. 


MAYBE YOU NEED THESE, TOO 


If you don't require the exceptional 
protection of Bemis Waterproof 
Bags, Bemis Multiwall, Cotton or 
Burlap Bags are your best bet. 


WHATEVER KIND OF BAG 
YOU NEED, WE MAKE IT! 


Bemis 


‘America's No. 1 Bag Maker’ 
408-R Pine St., St. Lovis 2, Mo. 
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ence of these laws has probably saved 
this country from very serious mis- 
takes in the past. But the real in- 
fluence that keeps our industry on its 
toes, truly competing, flexible in its 
approach, is the fact that it is still 
possible in this country to create and 
cause to prosper small industrial units 
which may sometime grow to real 
size. One of the commonest ways by 
which such units have become estab- 
lished in recent years has been through 
the development of new and mers 
instruments. If our industrial leaders 
are wise they will aid the trend in 
every wav they can as these small out- 
fits struggle to survive. And in con- 
nection with them there is an oppor- 
tunity for engineers with courage and 
vision. 

There is no doubt that the scene 
about is changing rapidly, and we 
could casily multiply examples and 
illustrations. But our question is what 
the engineer can do to maintain his 
rightful and useful place in the chang- 
ing world that I have been describing. 
Certainly he must understand science 
on the one hand and people on the 
other. And he must know how to 
bring into one equation his knowledge 
of both in order that the cost of their 
functioning when thev are brought 
into harmonious relation with each 
other may be less than the value of 
the social gain that results. 

But no man can understand all of 
the sciences. Even scientists them- 
selves cannot today read evervthing 
that is published currently in their 
own special fields. It is too much to 
ask, therefore, and it would be utterly 
unreasonable to ask. that an engineer 
understand science in all of its rami- 
fications. The point is that he should 
be able in a few evenings to delve into 
anv indicated corner of science that 
is nearing application, to understand 
what he finds there, to grasp the es- 
sence, to judge relative importance, 
and to avoid being misled. He will 
be able to do this only if versatility 


| is part of his verv nature, and such 


ingrained versatility must be acquired 
carly during the period of his educa- 
tion. He also needs to be able to 
understand modern society and to 


| work in it effectively. To do this is 


fully as difficult as to comprehend the 
scientific field. which he touches with 
the other hand. 

The ficlds of knowledge which lie 
in the humanities and the social sci- 
ences are just as important to the 
engineer as the ones that lie in the 
physical and natural sciences. Here 
again the engineer can hardlv be ex- 
pected to understand all of economics, 
all of the social sciences, all of busi- 
ness methods. But if he has the right 
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sort of mind he can dip into these | 
fields and understand what he ex- | 


plores. His understanding will depend 
in large measure on his ability to 
work well with men, inspire their con- 
fidence, and secure their respect. But 
here also he needs resourcefulness of 
mind and the courage of a pioneer. 

It is said that there may be a great 
lack of engineers in the years ahead. 
I do not think this is necessarily true 
if the scope of our profession is en- 
larged in the manner I have suggested. 
Many of our greatest engincers in the 
past have come into the profession by 
unusual paths. There is no reason 
why we should not make engineers out 
of men from other fields if we need 
them, especially if they find among us 
a satisfying opportunity and they have 
the versatility needed for accomplish- 
ment under rapidly changing condi- 
tions. | think we can increase our 
number if we open up the unusual 
paths and if we regard the functioning 
of an engineer in a broader way than 
it is sometimes delineated. Certainly 
we are in changing times, and in order 
to encompass them and maintain the 
engineering profession in its proper 
sphere, we need to have a profession 
which can itself change and adapt. 

Unfortunately in our engineering 
education and in industry for that 
matter, we have often in the past lost 
sight of the importance of breadth and 
adaptability in our engineers. In at- 
tempting to become general we have 
often in the past merely become super- 
ficial. We need to learn how we can 
develop among our young neophytes 
and in our profession generally those 
attributes which enable men to adapt 
themselves to change soundly, neither 
rushing blindly and without under- 
standing into the novel path nor re- 
maining in a groove which leads no- 


where except into oblivion. —End | 


MEMO FROM THE EDITOR 
(Continued from page 145) 


Engineers we've shown it to say its 


a whiz for quick estimations of labor | 


costs for new production units. You 


can also use it to gage whether your | 


own plant is “up to par.” All you have 
to do is to figure out how many “unit 
steps” you have. 

Author H. E. Wessel, now with 
Midwest Research Institute, drew 


heavily on his own wide experience in | 
industry in compiling his unusual | 
“master” chart. Most of the plant | 


data are based on actual figures. 


So, with a dict such as the samples | 


I've just given, | hope this summer's 
weather and diversions won't trap you 
into “taking it casy” with your CE 
reading. 
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In This Plant Nicholson Traps ] 


SAVED 10% IN STEAM COSTS 


Chief Engineer H.F.D. stated, after Nicholsons replaced mechanical 
traps in his plant: “Saving in steam waste cut our fuel cost at least 
10%. Yet application temperatures were up 30°-40°. And relief of 
all air binding effected faster warm-up.” 

Operate on lowest temperature differential; 2 to 6 times average 
drainage capacity; maximum air venting. For other advanced Nichol- 
son features send for Bulletin 152. 


Bulletin 


152 
5 TYPES FOR EVERY APPLICATION, process, heat, Type A 
power. Sizes 44" to 2”; pressures to 250 Ibs. 206 Oregon St., Wilkes-Barre, Pa. 


TRAPS - VALVES FLOATS. 


= 


Like the Multiplication Table 


Ix our chemical products, quality 
is a definite, precise factor. (The “quality” of 
a suit’ of clothes has innumerable variables. 
Our quality has none.) The almost mathemat- 
ical and engineering phases of producing qual- 
ity do not interest us half so much as the 
creative possibilities in the use of our chemicals 
and their derivatives. So we invite, with interest 
and in confidence any inquiry that deals with 
our products. 


OLDBURY 
ELECTRO-CHEMICAL COMPANY 

Plant and Main Office: 

NIAGARA FALLS, NEW YORK 


New York Office: 
19 RECTOR STREET, NEW YORK 6, N.Y. 
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For Production of Unsupported 


Polyvinyl Films— 


and Pasties / 


STRUTHERS WELLS 
NO. 30 


With this advanced mixer you gain superior 
dispersion precise temperature control 
Sand freedom from contamination. The excep- 
tionally large throat allows a greater variation 
. in batch size and subsequent advantages when 
using heat sensitive colors 
) } When correctly processed by a Struthers 
Wells Intensive Mixer, the final film is com- 
pletely free of specks of unmixed powders 
and pigments. All parts are easily accessible 
for cleaning, and there is no bottom gate to 
hold contaminants. Even up-grading of color 
is possible, since this mixer can be cleaned 
completely with one or two batches of 
cleaning stock 
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on Engineering Features and Operating Advan- 


production rate 

blended raw moterbetsy TROD 
at 54 


tages of the No. 30 Intensive Mixer 


STRUTHERS WELLS CORPORATION 


Mixer Division — Titusville, Pa 


Plants at Titusville and Worren, Pa tices Promcpal Cite 
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the VERSATILE resin 


e ideal 


wide variety 


Th 


for 
of products 


because Piccolyte is 


+ neutral 
* pale 
on-yellowing 
readily 


soluble 


tible 
* puncte acids and alkalies 


esistant t , 


x Low 


Write for samples and full details 


PENNSYLVANIA 
INDUSTRIAL CHEMICAL CORP. 
CLAIRTON, PENNSYLVANIA 


Plants at Clairton, Pa., West Elizabeth, Pa. and Chester, Pa. 


DISTRIBUTED BY PENNSYLVANIA FALK CHEMICAL COMPANY, PITTSBURGH 30, PA. 
AND HARWICK STANDARD CHEMICAL COMPANY, AKRON 5, OHIO 
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Nemes lhe CU) Edited by Frances Arne 


MEN OF THE MONTH 


E. S. Roberts and P. J. MeGauley 


Played key roles in working out Chemico’s 
revolutionary new process for making metals— 
see p. 164 for process story. 


Last month we were tipped off by an alert member of 
our staff that it was time for our double bill—an unusual 
event in this department. American-Cyanamid-subsidiary 
Chemical Construction Co. planned to announce the revo- 
lutionary new process for cobalt refining on May 17. 
Principal developers: E. S$. Roberts, Chemico vice presi- 
dent and chief engineer; Patrick J]. McGauley, project en- 
gincer in charge of process development 

We duly telephoned Cyanamid’s public relations man to 
arrange for an appointment with them. 

We arrived for the interview in tandem with our pho 
tographer and a man from a sister McGraw-Hill publica 
tion. He was doing a story on the process. There were 
some technological loopholes he wanted filled in 

Vice president Roberts ushered our contingent into his 
office, pacing restlessly while we settled ourselves. He 
inserted a filter-tip cigarette in a holder. “This is the closest 
I can come to not smoking. I was beginning to get a 
morning cough.”” He showed us the variety of places the 
holder permitted him to lay down the lighted cigarette 
without danger of fire 

Mr. McGauley 


the other member of the development 
tcam 


irrived looking quiet and earnest. The public rela- 
tions man arrived also looking earnest. 

Ihe first item on the agenda was picture taking. While 
the photographer tried to lure his subjects into some off 
guard poses, the PR man drew us aside. 

Mr. Roberts,” he said, “has some unusually diverse 
interests for an engineer. He likes the arts. He’s fluent in 


three or four foreign languages 


“McGauley, | understand, is pretty wrapped up in his 
work. He’s even got an office fixed up at home. One thing 
I can tell vou about him from personal experience. He has 
a good clear way with the English language. He managed 
to get across to me the chemical theory behind this new 
process—and I’m no chemist. Uses a lot of colorful 
similes.” 

We turned to watch the progress of the cameras. Hap 
pily, Messrs. Roberts and McGauley were paving abso- 
utely no attention to them. Mr. Roberts was intermit- 
tently writing on a piece of yellow paper and questioning 
his companion. When the flash bulbs stopped he rang 
for his secretary, handed her the vellow paper and told her 
to type it off and send it to such and such a restaurant. 

He explained that he and McGauley had recently had 
lunch there and McGauley got more than he paid for 
food poisoning. He had taken the opportunity to get the 
details straight and a written complaint filed. 

Primed by our co-reporter, Mr. Roberts launched into 
the technical history of the new process. Abstracted and 
assured, he talked and gazed out the windows of his mod- 
em corer office. Occasionally he swung around to Mr. 
McGauley for corroboration or a specific detail. 

We asked about the personal contribution of the two 
men to the development 

It seems that the basic idea came to Roberts years ago 
when he was working for an Italian company. A fluke 
result in one of his tests put him onto it. 

He couldn't interest his company in investing in the 
idea’s commercial development. When he came to Chem 
ico in 1940 he met the same indifference. 

In 1945 he became chief engineer; he decided to push 
the thing through, on a shoestring if necessary. Not being 
a metallurgist he set about hiring one. 

McGauley interrupted, “You hired me mostly because 
of my experience with copper refining.” 

McGauley worked Roberts’ idca up, expanded on its 
commercial possibilities to a point where the company had 
to be impressed. More men were put on the project. 
Right now three plants are being built on the basis of the 
results. 

Here we asked the two men about their extracurricular 
interests, hoping to draw out Mr. Roberts, perhaps, on 
his artistic leanings. 

But he smiled evasively. “Our only interest is chemical 
metallurgy.” Mr. McGauley concurred 

“Where do vou people live?” we asked. 

Mr. Roberts answered that he lived in Manhattan, Mr. 
McGauley in Port Washington. We turned to the latter 
—“Do you do any gardening?” 

He replied that his wife took care of that. “But,” he 
added, with the air of a man who had a real accomplish- 
ment, “I commute on the Long Island Railroad.” 

We nodded rueful acknowledgement. We use the line 
ourselves, or is it vice versa. 


Sydney T. Ellis. A vice president of 
Commercial Solvents Corp. Con 
tinues as assistant to the president 
Chemical engineering graduate of 
VPI 

Wallace B. Mathews. Coordinator of 
of engineering and engineering re- 


Standard in 


search, manufacturing engineering 
department, Standard Oil Co. (in- 
diana). Formerly assistant chief en- 
gineer in the general office. Joined 
1923. 
chief engineers: Wilbur G. Guild 
and Ben Franklin. New head 
gineer: Robert R. Penman. 


Morse G. Dial. President, Union Car- 
bide and Carbon Corp. Executive 
vice president since 1951. Joined 
the corporation in 1929. Cornell 
graduate. New vice president in 
charge of the company’s alloys divi 
sion: Walter E. Remmers. Joined 
Union Carbide in 1936. Has been 


New assistant 


cn- 
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Nash Instrument Air Compressors 
deliver only clean air, free from 
oil or dust, and without filters 


You can dispense with oil filters and dust filters when 
you install °Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


NAS ENGINEERING COMPANY 
397 WILSON, SO. NORWALK, CONN. 
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No oil filters. a 
No dust filters. 
No internal lubrication to ee 
contaminate air handled. = 
No valves, pistons, or vanes. 
Non-pulsating pressure. a 
Original performance constant 
over a long pump life. ; 
Low maintenance cost. 
333 
fhe! 


BASIC DESIGNS 
AVAILABLE* 


oriac” Dries air used to actu- 
ate tools, valves, instruments, 
etc., where drying requirements 
are moderate. 


RADIATION co Forsmall 
or medium flow rates. Offer low 
Operating cost with maximum 
efficiency. 


CONVECTION COOLED— Pro- 
vide continuous drying capacity 
of air and gases at minimum 
cost. 


*All of above in complete range of 
@zes with manual semi-automatic 
or fully automatic operation. 


OF BALTIMORE 


There's a KEMP DRYER 


for every Moisture Problem 


Dry air, gases, liquids to 
sub-zero dew points ... 
at minimum cost 
Quality, diversity, flexibility, economy 
‘ four good reasons why Kemp 
Dynamic Dryers offer you the dest solu- 
tion for any moisture problem. Kemp 
superiority of design and engineering 
now-how is your assurance of depend- 
able, low-cost performance whether you 
dry air, gases or liquids. Many Kemp 
users report drying to sub-zero dew 
points for as little as Me per mcf— 
including all charges for labor, capital 
investment and materials. In addition, 
Kemp guarantees operation of every 
unit to meet your specifications. 


Kemp Engineering Versatile 
Gas, electric or steam regeneration is 
standard equipment vith every Kem 
Dynamic Dryer . . . with or without 
cooling units. Also, depending on your 
needs, you have a choice of manual, 
semi-automatic or fully automatic opera- 
tion. In every instance, Kemp will 
specify the proper dessiccant suitable for 
your operation. Chances are there is a 
standard Kemp design that is ideal for 
your plant and saves you money too. It 
costs you nothing to investigate. 


DYNAMIC DRYERS 


For technical information and facts on how Kemp 
Dryers can solve your moisture problems, 
* write for Bulletin D-27 to 
f THE C. M. KEMP MFG. CO. 
rh 405 E. Oliver St., Baltimore 2, Md. 


Names tn tHe News, cont. . . 


president of Electro Metallurgical 
Co. since 1948, president of the 
United States Vanadium Co. since 
1950. Both companies are division 
of Union Carbide. 


Calvin S. Cronan. Assistant editor, 
Chemical Engineering. Previously 
with Bird Machine Co. for four 
vears as filtration engineer in 
charge of evaluation work on new 
equipment applications. Before 

that, with Dennison Mfg. Co. as a 

rescarch and development engineer 

on paper products. Graduate of 

Northeastern University. 


Cc. Cronan H. W. Zabel 


Herman W. Zabel. Executive vice 
president of Roger Williams, Inc., 
engineering and economic con- 
sultants to the chemical and process 
industries. Has been director of 
research and development of Chem 
ical Enterprises, Inc. Before that 
engineering editor of Chemical In- 
dustries; later associate cditor of 
Chemical Week. Previously asso- 
ciated with E.I. du Pont de 
Nemours & Co. and General 
Aniline & Film Corp. Graduate of 
Kansas State College and Columbia. 


Harold W. LeBoeuf. From general 
foreman to production super 1soT of 
GE’s silicone plant at Waterford, 
N. Y. Joined the company’s re- 
search laboratory at Schenectady in 
1940. Chemical engineering gradu- 
ate of Iowa State. 


Vadim C. Nedlutin. Assistant man- 
ager of process development, Naug- 
atuck Chemical Division, United 
States Rubber Co. New group lead- 
ers in the process development sec- 
tion: Robert M. Greene and Robert 
L. Knapp. Senior group leader for 
physical chemical research: William 
F. Bracksch, Jr. Senior group leader 
for applied developmental research 
in synthetic rubber: E. Leonard 
Borg. 


Gordon M. Kline. Recipient of the 
first annual Honor Award of the 
Washington Chapter of the Ameri- 
can Institute of Chemists. Chief of 

the National Bureau of Standards 
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Thousands of tiny steel balls hammer 
the metal—"cold work” each roller 
— pay off in extra fatigue life .. . 
added ability to withstand shock and 
impact. Look for the distinguishing 
darkened rollers 


...One of the extra-wear features you 
get with every LINK-BELT Roller Chain 


E mee as shot-peened rollers give you extra fatigue life—so 

do Link-Belt’s exclusive lock-type bushings multiply 
roller chain's capacity to withstand shock loading. And there 
are many other engineering extras that make Link-Belt 
Precision Steel Roller Chain your best buy for drive and 
conveying service. 

You can choose from the complete range of Link-Belt 
Precision Steel Roller Chain. Ask your nearest Link-Belt 
office for full particulars on single or multiple widths, in 
3g” through 3” single pitch, or double pitch, 1” through 3”. 


Lock-type Bushings increase ability to 


No partial bearing here 
— bushing fits securely 


A special manufacturing process securely 
locks the inside sidebars on the bushing, 
preventing lateral movement of the side- 
bars and eliminating a common cause of 
stiff chains. This Link-Belt development 
is applied on roller chains through 1” 
pitch and double pitch roller chains 
through 2” pitch. 


12,696 


LINK{@}BELT. 


Chicago 9, Indianapolis 6, Philadelphia 40, Aclanta, H 1, Mi 


lis $, San Francisco 24, Los Angeles 33, Seattle 


LINK-BELT COMPANY: 4, Toronto 8, Springs (South Africa), Sydney (Australia). Offices, factory branch stores and distributors in principal cities. 
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For greater shock and impact capacity i. 
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wide-awake process men value 


DOWTHERM 


i 
the MODERN heat transfer medium 


Yes, in addition to its economy and efficiency, Dow- 
THERM™ is safer! 


Dowruerm is used in an indirect system in which the 
fire is removed from any flammable material in process. 
High-temperature operations can now be accurately and 
safely controlled. Dowruerm presents little hazard in 
handling, in shipping and storage. 


Today powrHeRM users, whether they be paint manu- 
facturers or food processors—or engaged in any other 
high-temperature operation—enjoy a security unknown 
in earlier systems. If your operations require precise 
heating in the 300°-750° F. range, write to Dow for 
complete information about DOWTHERM., 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


THE DOW ce COMPANY 
DEPT. DO 5, MIDLAND, MICH. 
Please send me ‘The Dowtherm Story” 


Seymour C. Hyman. Adjunct assistant 


NAMES IN THE News, cort. . . 


organic and fibrous materials divi- 
sion. Since 1936, technical editor 
of Modern Plastics and editorial di- 
rector of “Modern Plastics Encyclo- 
pedia.” Joined the bureau in 1929. 
Studied at Colgate and George 
Washington University; doctorate 
in chemistry from the University of 
Maryland. 


professor of chemical engineering, 
New York University college of en- 
gineering. Also carries on a con- 
sulting practice and teaches at City 
College of New York. Has taught 
at Brooklyn Polytechnic Institute 
and Columbia. Chemical engineer, 
U. S. Army Signal Corps, 1942 to 
1947; with Ashland Oil and Re- 
fining Co., 1940 to 1942. Studied 
chemical engineering at CCNY and 
VPI; doctorate from Columbia. 


Fred Olsen. President of the Indus- 
trial Research Institute. Vice 
president for tesearch and develop- 
ment, Olin Industries, Inc., East 
Alton, Ill. With the Olin organ- 
ization since 1929. Known for his 
work in the development of stable 
nitrocellulose and in ball powder 
which is produced by and under 
water process. 


B. P. Martinez 


B. P. Martinez. Chief of the Bureau 
of Mines’ stream pollution research 
section for the Northeastern region 
at College Park, Md. Formerly 
process engineer for a steel firm 
at Sparrows Point, Md. Chemical 
engineering graduate of MIT. 


George V. Smith. Adjunct assistant 
professor of chemical engineering, 
New York University college of en- 
gineering. Continues as research 
metallurgist, U. S. Steel Co. re- 
search laboratory. Previously taught 
at Brooklyn Polytechnic Institute. 
Doctorate from Carnegie Institute 
of Technology. Other new ad- 
junct assistant professors of chemical 
engineering: Fred D. Rese, senior 

engineer, theoretical section, Syl- 

vania Electric Products; Arthur P. 

Weber, technical director, Interna- 

tional Engineering, Inc. Mr. Weber 
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was director of process development 
and process engineering, Kellex 


Corp., from 1944 to 1949. 
George V. Slottman. Vice president, 


Air Reduction Co. Continues as 
the company’s director of research 
and engineering, a post he has held 
since 1949. Joined Airco in 1934. 
Previously chief combustion engi- 
neer and iron works manager for 
the United Steel Cos., Ltd., Shef- 
field, England. 


YOUR 
PROBLEM? 


RUGGLES- 
COLES 
DRYERS 


built by Hard- 
following styles: 


G. V. Slottman W. Weinrich 

Whitney Weinrich. Manager of the 
process engineering section of | 
Catalytic Construction Co. of 
Philadelphia. Came to the com- 
pany in 1950 to direct the process 
development for an uranium ore re- 


Ruggles-Coles Rotary 
inge, ore avoilable in 


finery under Catalytic’s contract 
with the New York Operations 
Office of AEC. With 
Process Corp. from 1947 to 1950 


as head of the chemical engineering | 


section of its dev clopment division. 


Process engineer with the Petroleum | 


Administration for War then joined 
Phillips Petroleum Co. in pilot 
plant section of its ch« 
neering division. Befor h 
Gulf Research and Dev Vpment 
Co. for 10 vears in research and 


“gi- | 


CLASS XA 
—Double shell, semi-direct heat. High effi- 
ciency. For materials thet con be in 
direct contact R, combustion gases and 


Houdry | bested above 


CLASS XB 

—Ffor materials that must be dried in- 

| direct heat but can be heated 
A double shell dryer with low dust loss. 


CLASS XC 
tube dryer for moterials that must 
by indirect heat and low tem- 


ot 


—Steam 

be dried 
| peratures, such as 
products. 


CLASS XF 


—For direct heot one at temperatures 
above 212°. A si shell counter-flow 
| dryer thet does not discharge the material 


development, pilot plant operation, | 


process design and economic 


studied. Graduate of MIT. 


CLASS XH 
| 212°, Shell. How 
| dryer designed to handle sticky moterials. 
Eric P. Tuennermann. Production 

superintendent, Dow Chemical 
Co.’s_ new polystyrene plant at 
Allyn’s Point, Conn. Formerly a 
member of the plastics planning 
and enginecring department. With 
Dow since 1931. Chemical engi- | 
neering graduate of Case Institute | 
of Technology 


CLASS Xw 
| —For moteriol that con be dried by hot air 
| @t temperatures below 212°. ammon- 
| jum nitrate; potessium chloride, etc. 

KILNS 
—Rota for ing, calcining, roasting 
drying 
of ordinary dryers. Refractory ‘ined. 

COOLERS 
—Air, water spray or submer: type 
Each ‘designed tor the efficent cooling” of 
materials from kilns of roasters. 


Irving C. Matthews. Retired as head 
of the chemistry division of Kodak 
research laboratories, Eastman Ko- 
dak Co. Joined the company in 
1918 as head of applied chemical | 
work for its Rochester divisions. | 
Graduate of Syracuse University. 


Bulletin 16-D-11 describes 
entire Ruggles-Coles line. 


AR DEN GE 
Thomas K. Sherwood. ‘To devote his | Tite 
full time to teaching and research | YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


in chemical engineering at MIT. 
anal MEW YORK 17 © SAN FRANCISCO Tl © CHICAGO 6 © HIBBING. MINN. © TORONTO 1 


His successor as dean of the instita- 
tion's school of engineering: Ed- | (22 42nd 24 Californie St 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 
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ARCO Rubber Lined Exhoust System on ano Bg 


Jizing tanks good condition after 2'2 yeors 


Cubber Lined 
Equipment 


LICENSED SARAN RUBBER APPLICATORS 


Important to you is the complete control Arco exer- 
cises over every stage of production from com- 
pounding of the rubber specifically for your job 
to installation of the equipment. 

This is assurance of quality and satisfaction. Write 
for our catalog. 


- AUTOMOTIVE RUBBER CO., INC. 


B60) EPWORTH BLVD DETROIT 4 MICHIGAN 


NAMES IN THE News, cont. . . 


ward L. Cochrane, head of MIT's 
department of naval architecture 
and marine engineering. 


Norman S. Haas. Administration and 
operations manager of the chemical 
products section, Atlantic Refining 
Co. Has been sales correspondent in 
that section since 1948. Joined 
Atlantic in 1946 as a member of 
the product control department. 


> wi 


N. S. Haas H. L. Cox 
Henry L. Cox. Vice president in 


charge of the chemical division, 
Com Products Refining Co., Argo, 
Ill. Joined the company in 1944. 
Doctorate from the University of 
Chicago. 


Paul L. Kartzke. Vice president and 
area manager in charge of explora- 
tion and production for Shell Oil 
Co. of Canada in western Canada. 
Formerly Rocky Mountain division 
manager in charge of operations in 
Williston Basin. 


John Guthrie. Plant manager of Alaska 
Pine & Cellulose Ltd. mill .at 
Woodfibre, B. C. Chemical engi- 
neering graduate of the University 
of British Columbia. 


Robert H. Rogge. Assistant director of 
engineering in charge of pilot plant 
and development work in the chem- 
ical division of Corn Products Re- 
fining Co., Argo, Ill. 


Vincent C. Henrich. Vice president, 
Rohm & Haas. Continues as man- 
ager of the company’s plant in 
Houston, Tex. Joined the company 
in 1922 as a chemist at the com- 
pany’s plant in Bristol, Pa. where 
he was made production superin- 
tendent in 1939. In 1942, manager 
of the company’s Knoxville, Tenn., 
plastics; assumed his present duties 
in 1948. 


Charles M. Switzer. Retired as di- 
rector of the nylon manufacturing 
division, Du Pont’s textile fibers de- 
partment. Started with Du Pont in 
1915 as a chemist at the Carney’s 
Point, N. J., plant. Graduate of 
Washington and Lee University. 
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with 
TRL-CLOVER 


MAGNETIC 


FULL-FLOW 


TRAPS 


TRI-CLOVER Magnetic Full-Flow Traps are now available 
in both Sanitary (Polisi finish, with Acme Threads) and 
Industrial (pickled finish, I.P.S. threaded or flanged) con- 
struction in 2”, 3” and 4” sizes. Both types are fabricated 
from type 304 Austenitic stainless steel, and offer maximum 
corrosion-resistance, streamlined flow, with minimum prod- 
uct agitation and friction. 

With an extremely wide magnetic contact area, plus the 
use of the strongest magnet known, you can now eliminate 
the hazard of tramp iron in your liquid conveying lines, 
which can contaminate your product and damage your 
machinery. 

Over 30 years of s ized experience in supplying the 
food, dairy and chemical industries with corrosion-resistant 
fittings, valves, pumps and tubing has been utilized in this 
newest development of Tri-Clover. For further details, 
write for your copy of CATALOG SHEET 1151. 


FABRICATED 
IMOUSTRIAL FITTING 


THE Complete LINE 


TRIALLOY AND STEEL 
SAMITARY FITTINGS, VALVES. 
TUBING, SPEC 
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PRODUCT 
CONTAMINATION 


@ Above: te-Clover AL-SANITARY 
Full-Flow Magnetic Trap, with 


highly polished finish inside and out, 
and Acme sonitory threaded ends. 


Designed for POSITIVE ACTION 
The arrows above illustrate how fluid, 
upon reaching the Tri-Clover Mag- 
netic Trap, flows in a widening stream 
over the magnetic field. Tramp iron 
is trapped in a recessed area over 
the extra-wide magnet area, and is 
easily removed by simply releasing 
ring clamp. No need to remove en- 
tire magnetic trap from the line. 


READY FOR CLEANING IN JUST 
2 SECONDS 
. It’s just this simple. Unsnap ring 
clamp. Clamp, magnet and gasket 
are freed and ready to clean. That's 
all there is to itl 


i 
Available in 2”, 3° and 4° sizes. 
Magnetic Full-Flow Trop, with 
screwed ends, or with Van Stone ends 2 
for every application, in 2”, 3” ond “Ere 
\\ 
J = “ 
- 
MACHINE CO. 
Kenethe 
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SILICATE SERVICE FOR CHEMICAL BUYERS Names in tHe News, cont. . . 


His successor in the nylon division: 
WHEREVER YOU ARE LOCATED George E. McClellan, formerly di- 
rector of the rayon manufacturing 
PQ Silicates (over 40 products) readily available division. Mr. McClellan's successor: 
W. Sam Carpenter, formerly di- 
rector of the acetate manufac turing 
division. Mr. Carpenter's successor: 
William L. Scarborough, formerly 
manager of the acetate production 
PRODUCING POINTS: section. From manager of the com- 
toda, Me. mond, Va., to manager of the ace 


tate production section: Thomas 
@ Buffalo, N.Y. @ Konsas City, Kon. @ Utica, Wl. Taylor. From manager of the Yerkes 


DISTRIBUTORS IN ALL LARGE CITIES rayon plant to manager of the Spru- 
ASSOCIATES: Philodelphio Quartz Company of California ance plant: Rollin F. Conaway. To 
WORKS: Berkeley, Loo Angeles, Caltf, & Te Wash. succeed Mr. Conaway: Edward M. 


nes Cooper, manufacturing  superin- 
National Silicates Limited, Toronto, Canada. tendent of the Old Hickory, Tenn., 


rayon plant 


Richard W. KixMiller. General man- 
All this, plus 90 years ager, chemical division, Celanese 
experience in silicate Corp. of America. For the past year, 
manufacture and silicate assistant general manager of the 
use technique. If you division. Joined the company in 
have a problem involving 1946. During World War II, with 
@ silicate, write PQ. . the Navy as assistant manager of 
reasearch and development, Rub- 
ber Reserve Co. 


PHILADELPHIA QUARTZ CO. + 1125 Public Ledger Bidg., Phila. 6, Pa. 


R. W. KixMiller G. E. Scofield 


George E. Scofield. Assistant resident 
manager, Fernandina Division, Ray- 
onier, Inc. Formerly chief chemist. 
Joined Ravyonier’s Gray Harbor Di- 
vision laboratory staff in 1937. 
Chemical engineering graduate of 
the University of Washington. 


:, M. James. President of the Ameri- 
can Oil Chemists’ Society for 
1952-53. Technical adviser to the 
board of Lever Bros. Co., New York. 
New vice president of the society: 

‘ Procter Thomson, associate director 

HYDROPEL is resistant to chemicals. ny of 

: k shows how HYDR | chemical division, Proctor and Gam- 

perterme ender toughest ble Co., Cincinnati. Secretary: T. 


durance, HYDROPEL concrete lasts — H. Hopper, head of the analytical 
longer because it resists moisture, im- . and physical division, Southern Re- 


pact, and chemicals (except acids). AMERICAN | gional Research Laboratory. ‘T'reas- 
is 2. Aspha | urer: J. J. Vollertsen, retired chief 

HYDROPEL is a standard (integral) COMPANY of chemical research development, 

admix of the leading chemical firms. Armour and Co., Chicago. 

rovidence 14, ‘ert 
report HYDROPEL has increased Cates of chemical and metallurgical engi 
Ookiand |, Colif Portiand 7, Ore 
concrete life four-fold. Washington 6,0. C. San Juan 23, P. necring, college of engineering, 
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PROTECTS | 
om 


Each machine produces up to 1,000,000 gelatin capsules a day, and con- 
trolled atmosphere is a “must” to assure dependable production schedules. 


KEEPING CAPSULES IN CADENCE FOR 


9 TROUBLE-FREE YEARS 


Capsules . . . capsules . . . capsules— 
name your size, shape and color! They 
turn out millions a day filled with any- 
thing from vitamins and medicine to 
lighter fluid and insecticide here at R. 
P. Scherer Corp. in Detroit. But watch 
out for moisture-laden air. Until they're 
dried, these soft gelatin containers are 
regular little water magnets. 


The answer? Rigid, unvarying con- 
trol of temperature and humidity 24 
hours a day, seven days a week! It takes 
really dependable equipment for these 
unusual requirements. That's why 
Westinghouse Air Conditioning was 
selected.* 


The result? For nine years their Wes- 
tinghouse system has operated continu- 
ously without a single shutdown caused 
by mechanical failure. This full-time 
service equals forty years of normal 
service on an equivalent comfort air 
conditioning system. 

Whatever your process involves in 
the way of a controlled climate, we can 
help you put air to work with air condi- 
tioning, air cleaning and air handling 
equipment. Call the Westinghouse Air 
Conditioning Distributor listed in the 
Yellow Pages, or write to Westinghouse 
Electric Corp., Air Conditioning Divi- 
sion, Hyde Park, Boston 36, Mass. 


*Installed by Mechanical Heat & Cold, Inc., Detroit, Michigan 


you CAN BE SURE...1F ITS 


j-80253 


Westinghouse 


DITIONING | 


Heads, end bells and side plates have 
not once been removed since installa- 
tion in 1942 despite a continuous 
service record totalling 54,000 hours. 


Controlled air supplied to each cap- 
sulating machine insures the abso- 
lute uniformity of product that is 
required. 


TUNE IN ON HISTORY! Only Westinghouse 
brings you complete coverage of four-month 
political campaign over CBS television and radio. 
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PUTTING “7% TO WORK FOR R. P. SCHERER CORP. : 
| 
ny 
“5 
| te 
; 
| 
. 


Choose 
BOWSER 


DIATOMITE 
FILTRATION 


We may hove the solution to some of your filtering jobs. 
May we send complete information? 


BOWSER, INC., 1375 Creighton Ave., Fort Wayne 2, Ind. 


Bowser filters ore available in o 
wide variety of types, sizes and 
constructions to handle a broad 
range of liquid processing re- 
quirements. They provide the 
RIGHT answer wherever clear, 
bright filtrates are important. 


L. W. Strattner 


George T. Collins. From manager of 


FITTINGS FASTENERS 


‘i's ALLMETAL For QUALITY AND DELIVERY 


Allmetal’s fasteners and fittings ore stocked in types 304 and 316. 


Regional Offices @ Atlonta @ Chicago @ Cleveland @ Dallas 


Konsas City © New York @ San F i @ Washington, D. C. @ Hamilton, Ontaric 


Speciels to order All made right by Allmeral. 


ne* 


MANUFACTURERS SINCE 1929 


SCREW PRODUCTS INC. 


33 GREENE STREET NEW YORK 13, N. Y. 


Sidney D. Kirkpatrick. Elected to hon- 


Milton Greene, Daniel Livingston and 


NAMES IN THE News, cont. . . 


University of Michigan. Formerly 
associate professor of chemical en- 
gineering at Oregon State College. 
Doctorate in chemical engineering 
at the University of Michigan. 


Lawrence W. Strattner. From deputy 


administrator to assistant adminis- 
trator heading the chemical, rub- 
ber and forest products bureau, 
NPA. On leave as administrative 
vice president of the West Vir- 
ginia Pulp and Paper Co., New 
York. With the company since 
1916. Graduate of the University of 
Dayton. 


G. T. Collins 


market research to assistant to the 
president of Pennsylvania Salt Mfg. 
Co. Joined the company’s market 
research department in 1943. Pre- 
viously with the Barrett Division of 
Allied Chemical and Dye Corp., 
first as a chemical engineer in pilot 
plant work and later as a research 
group leader in sales development. 
Chemical engineering graduate of 
Villanova College. 


Nolan B. Sommer. Supervisor of the 


new product development depart- 
ment, American Cvyanamid. Pre- 
viously market development man- 
ager for Jefferson Chemical Co. 
From 1944 to 1947, research chem- 
ist in Cyanamid’s Stamford, Conn., 
research laboratories. Doctorate 
from Indiana University. 


orary membership in the American 
Institute of Chemists in recognition 
of his contributions to the pro- 
fessions of chemistry and chemical 
engineering. [Edi‘orial director, 
Chemical Engineering and Chemi- 
cal Week. 


Leon Rubin. New rescarch scientists 
in the photographic laboratories, 
Polaroid Corp., Cambridge, Mass. 
Mr. Greene: formerly a_ research 
chemist at the Wyeth Institute in 
Philadelphia and at the laboratories 
of Hoffmann-LaRoche Inc., Nutley, 
N. J. Mr. Livingston: formerly di- 
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Friction Loss Surfaces 


are automatically lubricated by the 
Engineers of Fluid Systems, Inc. 
* Equal increments of heat 
ore applied simultaneously 
at every point of heat loss 
of a viscous fluid conveying pipe. 
© Result — Constant Temperature 
of the pipe and fluid, 
lubrication of friction loss 
surfaces. 


Functional Application: 
The world’s largest firm of 
Chemical Engineers and Constructors 
utilize this method to handle 
70% Caustic and Sulfan. 

© Another first by Fluid Systems’ 
Engineers, Caustic automatically 
controlled at 180°F. through 300’ 
and Sulfan at 85°F. through 700’ 
are completeiy predictable through 
single discharge — 
under all conditions of flow 
or non-flow. 


4 
r 

13 
ie 
ed projects are created in continental 
States only. For genéra! information, ask for “Simplified 
Handling Cuts Costs". Address — Fluid Systems, 


FIRE~TESTED 


Are your fire-fighting fecilities Iw step. your 
flesmmebie liquid hozer’ The are. -tested 
protection of National Foam a “engi- 
nxered” te your spocific needs. 

gosoline, uiceneds, acetone oF 
ore used or stored in your plant 
positive, awiematic seve 
tight tepe fcem, af 
emeunts, at the right tt 

Thet’s whet we m 
Protection. Lerge plant or 
neers are equipped hy yee 
te your plan*’s 
needed — whether 
mend, from the 
tight types of 
complete pre 

Your nec ° ational Foam Distributor will be glad 
EERE write us direct about your fire protection 


blar solvents 
need the fast, 

on of foam—the 
aces, in the right 


ngineered Foam Fire 

all, National Foam engi- 
of training and experience 
, determine the type of foam 
nical or chemical—and recom- 

t available choices, exactly the 
bnal Foam devices to give you 


NATIONAL 


for Foam Fire Protection 


SYSTEM, INC. 


344 


‘WEST CHESTER, PENNA. 


CUSTOM-DESIGHI: 


NAMES IN THE News, cont. . . 


rector of research at General Latex 
and Chemical Co., Cambridge, 
Mass. Mr. Rubin: formerly a re- 
search associate on the faculty at 
Columbia. 


Dominic Danna. Assistant chief en- 
gineer, Monsanto’s Western Divi- 
sion. Formerly general operating 
supervisor of the company’s John F. 
Queeny plant in St. Louis. Joined 
Monsanto as a chemist in 1941. 
Graduate of Georgia Tech. 


Ernest Levens. Head of the new or- 
ganic section of the research depart- 
ment of American Potash & Chem- 
ical Corp. Formerly director of 
organic research and development, 
Frederick S. Bacon Laboratories, 
Watertown Mass. 


Edward ‘Tarnell. Market research 
analyst of the consulting firm of 
Roger Williams, Inc., which spe- 
cializes in chemical engineering 
economics and market research. 
Formerly with the research depart- 
ment of Koppers Co. and with the 
National Magnesia Co. 


W. V. Cropper. Assistant chief chem- 
ist, Standard Oil Co. (Indiana) re- 
search laboratories at Whiting, Ind. 
Since 1946, group leader at the 
company’s Casper, Wyo., labora- 
torv. Joined Standard in 1942. 
Graduate of the University of Ken- 
tucky and Kentucky Weslevan col- 
lege. 


A. T. Look. From coordinator of raw 
materials and plastics production to 
superintendent of vinyl chloride and 
saran plasticizers, Dow Chemical 
Co. Joined Dow in 1946 as head 
of the extrusion molding section of 
plastics technical service. Graduate 
of Colorado University. His suc- 
cessor as coordinator: Kenneth G. 
Harding, a member of the com- 
pany’s product engineering depart- 
ment for nine years. 


Henry E. Craven, Jr. Manager of the 
newly organized Lake Charles Divi- 
sion of the Davison Chemical Corp. 
With Davison since 1951. Pre- 
viously plant manager for Pemco 
Corp., Baltimore. 


| Robert D. Carpenter. Research chem- 


ist, research and development divi- 
sion, Commercial Solvents Corp. at 
Terre Haute, Ind. Iowa State grad- 
uate. 


| 
| J. G, Affleck. New member of the new 


product development department, 
American Cyanamid Co. Formerly 


June 1952—Cuemicat ENGINEERING 


ENGINEERED Foam Fire Protection 
| 
= 
as) 
| 
|_| | 


MT. VERNON EXTRA 
; 
4 > $ 
y 
° 
i | 
qua, 
‘ernon - W. Villa HALSEY 
Cuemicat Encineerinc-—June 1952 


=, tes | Names in THE News, cont. . . 
world’s most complete line — 

with the company’s Stamford re- 
search laboratories engaged in proc- 
ess development work. Princeton 
graduate. 


Robert P. Parker. Director of chem- 
ical research, American Cyanamid’s 
Calco Chemical Division. Joined 
Calco’s research department in 
1934; group leader, 1938; sectional 
director in the organic research sec- 

| tion, 1944; assistant to the director 

ly suited for custom feed | of research, 1946; assistant director 
grinding. of research of the pharmaceutical 
section, 1947. Doctorate from Yale. 


His successor in the pharmaceutical 
hammer mills | section: J. J. a sec- 

e ° tional director in the section. 

and impact grinders | 

F. L. Byrom. Production manager, 
: ee | tar products division, Koppers Co. 
: * i sories to meet the needs Formerly superintendent of the divi- 
chemical and feed | sion’s Follansbee, W. Va., plant. 
“y manaiestesess, His successor at the Follansbee 
a ne will plant: F. M. Smith, formerly as- 


gladly consult with you. sistant superintendent. 


Ask for literature 
Three, tor Paul M. Gross. Recipient of the first 


: Po | a. honorary award of the Florida sec- 
e industrial materials. ee tion of ACS in recognition of his 
outstanding achievements in the 


TH E BAUE R BRO Ss. Cc Oo. Is: field of chemistry. Vice president of 


Duke University, President of the 
1726 Sheridan Ave. ee Springfield, Ohio iss Oak Ridge Institute of Nuclear 


Studies. 


Roger E. Hatton and William S. 
Knowles. Group leader in the re- 
search department of Monsanto’s 
organic rw division. Mr. 
Hatton joined the company as a re- 
search chemist in 1945. Doctorate 

from Purdue. Mr. Knowles joined 

the company in 1942. Doctorate 
from Columbia. 


SPO AGE > 


Louis D. Croce. Project group leader, 
Evans Research and Development 
Corp., New York. Doctorate from 
NYU. 


GLAZEDTILE . WN 
INDUSTRIAL 

STORAGE BINS 


~ 


OBITUARIES 


George Lee Lindsay, 55, director of 
tests and research, Universal Atlas 
Cement Co., died in New York on 
April 24. Joined the company in 
1925 as a chemist. Graduate in 
chemical engineering from the Uni- 

| versity of Minnesota. 


Whatever the material, it's always in perfect, ready- 
to-use condition when stored in a Kalamazoo. 
That's because Kalamazoo double-wall construc- 
tion insulates perfectly against extreme heat and 
cold. And there's greater load bearing strength for 
holding heaviest types of materials plus appearance 
that ties in with modern industrial buildings. Get 
all the facts and you'll get Kalamazoo, Write today 
for full information. 


TILE TANK DIVISION 


_ John S. Shaw, 67, former director of 
safety of Hercules Powder - died 
in Houston on April 26 Joined 
Hercules in 1913 as wer 

| of acid and high explosives produc- 
tion in Hercules, Calif. He had been 
director of safety since 1941. 
Studied chemistry at Michigan State 
College and Johns Hopkins. 


624 HARRISON $T., KALAMAZOO, MICHIGAN 
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ae oil seed meal residues 
A and other aggregates. 
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bulk storage problem | 
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ACCURATE TEMPERATURE CONTROL is vital in tea bag menufacture. 
That's why leading tea comp use Pn tic Scale Corporation's ma- 
chine, which forms material into bags, feeds in tea, seals bags with heot 
and pressure, cuts them apart and tags them. A simple, inexpensive Fenwal 
THERMOSWITCH ® thermostat provides the exact temperature control 
required for effective, trouble-free sealing. 


A FENWAL T' >SWITCH CC OL moy solve your problem, too. 
Its external, single-metal shell expands or contracts instantly with tempera- 
ture changes, moking or breaking enclosed electrical contacts. 

highly resistant to shock and vibration, Fenwal THERMOSWITCH units 
hove solved hundreds of problems where heat is o factor. 


IRONING COMFORT INTO SHOES is done with Compo's “Lining 
Smoother" — a heated metal form which is ploced inside a shoe and 
spread open, to smouth wrinkles out of the lining. For the precise tempera- 
ture control needed to avoid scorching with too high heat, or inadequate 
ironing with too low heat, a Fenwal THERMOSWITCH unit provided the 
ideal solution. 


SEND FOR THIS NEW CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, illustrated dis- 
cussions of the problems above. Fenwal engineers will be glad to help 
you solve your temperature control problems involving heat, humidity, 
radiant heat, pressure and other variables. Write Fenwal, Incorporated, 
Temperature Control Engineers, 166 Pleasant Street, Ashland, Mass. 


Electric Temperature Control and Detection Devices 
SENSITIVE... but only to heat 
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How would YOU solve these two problems? ee 
Pts 
THERMOSWITCH’ 


INDUSTRIAL NOTES 


NEW LINES 


Lapp Insulator Co., Le Roy, N. Y.— 


- and angle valves of solid chemical 
porcelain armored with fiberglass 
reinforced plastic. Piping and other 
equipment is also now available in 
the same material. 


American Pulley Co., Philadelphia— 


Magnesium handling 
equipment. These products were 
= iously made by Keen Mfg. Co., 
larlington, Tex., which was _re- 
cently purchased by American Pul- 
ley. 


Oscar Fisher Co., Peekskill, N. Y.— 


Temperature control and liquid re- 
frigeration units, water filters, heat- 
less drying cabinets. The company 
will also fabricate stainless steel 
tanks, vats and sinks, laboratory 
furniture and other equipment from 
laboratory size to full production 
capacity for the chemical and dye 
processing industry. 


NEW FACILITIES 


International Minerals and Chemical 


Corp., Potash Division—A $2.5 mil- 
lion plawe at Caslsbad, N. M., to 
produce magnesium oxide and hy 
drochloric acid from waste liquid 
used in processing potassium sul 
phate. Although New Mexico is 
well supplied with fluorspar, coal, 
petroleum, natural gas and potash, 
this will be the first large plant to 
be devoted exclusively to chemical 
production. 


Monsanto Canada Ltd.—The facilities 


of Barringham Rubber and Plas- 
tics Co., Oakville, Ont., which it 
has purchased. The Barringham 
company, to be operated as a Mon- 
santo subsidiary, manufactures vinyl 
chloride plastic, a wide range of 
plastic-coated fabrics and rubber 
products. 


s Jefferson Chemical Co., New York— 


A new process unit to produce lubri- 
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cating oil additives at its Port 
Neches, ‘Tex., plant. Construction 
will begin betore the end of the 
year. ‘The company also expects to 
make a major addition to its pres- 
ent laboratory buildings at Austin, 
Tex. 


Reichhold Chemicals, Inc.—A _ techni- 
cal service laboratory and offices for 
sales and office per- 
sonnel at the company’s Midwest 
Division plant at Summut, III. 


Great Northern Paper Co.—A $6 mil- 
lion kraft mill to be built near 
Moosehead, Me. 


Fischer and Associates, Cleveland— 
New offices at 5209 Euclid Ave. A 
consulting engineering firm, it is 


headed by Hans F. Fischer. 
Quaker Rubber Corp.—A new branch 


office and warehouse at Kearney, 
N. J., for sale of its conveyor and 
transmission belting, industrial and 
fire hose, sheet packing, molded 
products. 


Procter & Gamble Co.—A $25 million 
soap P= in Sacramento, Calif. 
It will be completed by the end 
of the year. NPA recently an- 
nounced allotment of materials 
totaling over $12 million for the 
project. 


O. Hommel Co.—An office, warehouse 
and laboratory in Los Angeles. A 
complete stock of ceramic colors, 
pottery and porcelain enamel frits 
and chemicals will be stocked. 


Permanente Cement Co. — A 7,000 
bbl. bulk delivery plant at Kodiak, 
Alaska, to be opened June 1. New 
plant, the company’s third in 
Alaska, will receive bulk cement by 
barge from Permanente’s Seattle 
distribution plant. 


Pacific Portland Cement Co.—A $3 
million cement works at Grants 


Pass, Ore., approved by DPA. 
Flexible Package Co., Chicago—A five- 


story building adjoining its current 
plant doubles production capacity. 


John Powell & Co., New York—A 
Paris office, headquarters of its 
overseas affiliate, John Powell In- 
ternational, Inc. The location will 
enable Powell to better service 
European agricultural and house- 
hold insecticide needs. 


Dow Chemical Co.—A $3 million plas- 
tics plant at Torrance, Calif., for 
production of styron. A 56-acre 
site has been purchased and guvern- 
ment approval has been received. 
A second plant is also in the plan- 
ning stage. It would produce sty- 
rene latex and may be located at 
Pittsburg, Calif. 


A. E. Staley Mfg. Co., Decatur, Ill.— 
Sales offices at Cleveland and Phila- 
delphia to promote sale and distri- 
bution of the company’s package 
and industrial starches, sirups, dex- 
trins, glutamate and special prod- 
ucts. 


Monsanto Canada Ltd.—A $100,000 
laboratory and office building at 
Vancouver, B. C. The new facili- 
ties will be adjacent to existing 
plant at Marpole and represent the 
third major project by Monsanto 
in the Vancouver area in the last 
four years. 


Hewitt-Robins, Inc., Stamford, Conn. 
—A Kansas City, Mo., branch office 
to handle sales in that area of its 
conveying and vibrating machinery 
and such industrial rubber products 
as hose and belting. 


United States Rubber Co.—A plant in 
Stoughton, Wis., for production of 
lightweight, unsupported and sup- 
ported plastic films. 


NEW LOCATIONS 


Commercial Solvents Corp. has moved 
its offices to 260 Madison Ave., 
New York, N. Y. 


U. S. Industrial Chemicals Co. has 
moved its head office to 120 Broad- 
way, New York, N. Y. 


General Aniline & Film Cop. New 
York, has moved the product de- 
velopment department of its Gen- 
eral Aniline Works Division to 435 
Hudson St., New York, N. Y. 


NEW COMPANIES 
Quelcor, Inc., Chester, Pa., to coat, 


mold and produce polyvinyl chlor- 
ide paste resins and to offer con- 
sultation and engineering service to 
chemical and allied industries. 
Heading the new company is J. 
Watson Pedlow, formerly assistant 
director of American Viscose 
Corp.’s mechanical development de- 
partment. 
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CONTROL 


VALVES: Types: Globe and Angle. 
Sizes: 4” through 2”. Screwed | 


# NCOCK Ends. Available in 150+ and 


FLOCONTROL VALVES 


Say “good-bye forever” to filed notches, 
paint daubs, string tying and other make- 
shift ways of marking globe valve settings. 
With Hancock Flocontrol Valves in your 
lines, you can be sure of “pin point control” 
of flow, temperature or pressure. The sturdy 
micrometer dial and pointer attached to the 
bonnet permits settings to within a 1/100th 
turn of the handwheel! And, you can in- 
stantly duplicate any setting exactly, any 
time. 


a HANCOCK 600+ STEEL FLOCON 
Hancock Flocontrol Valves are available in TROL WELDVALVES: Types: Globe 
bronze and steel. Both types are strong, ’ = Angie. Outside Screw and 

: > ) Yoke. Sizes: 4" through 4 
leak-defying valves with scientifically de- ai * Screwed, Socket Welding and 
signed V-Port disc that compels propor- ; Flanged Ends. Available with 150#, 
tional flow throughout the entire lift of the 300+ and 600+ Series Flanges. 
valve stem. Because these valves have long- . 
wearing Acme threads, straight-line flow is 
not dependent on the short-wearing, fine 
threads of a needle valve. The seats and 
discs are superfinished “500 Brinell” stain- 
less steel. Foreign substances or steam cut- 
ting effects are minimized. 


Eliminate guesswork, Minimize repairs and 
maintenance. ‘Install the most efficient and 
economical valves you can use — Hancock 
Flocontrol Valves. Get in touch with your 
nearby Hancock Distributor for complete 
information. 


When Hancocks go in, valve costs go down 


A product of MANNING, MAXWELL & MOORE, INC. watertown 72, MASSACHUSETTS 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ 
AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


ag 
GET 
— 
: PIN PCUNT 
4 
x 
é 
—_ 
bea 
§ 
: minimized. No separate shut-off 
valve needed. Hancock Flocontrol 
Valves are “2 in 1” valves. The 2 
separate seating surface on the 
V-Port disc gives you a shut-off . 
valve as well as a control valve. 
> 
% A; 
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reduce assembly time 


Sreedtine insert tlange 


Corrosion-resistant serrated insert in a carbon 
| steel flange. Only tools needed for assembly are 
ja standard expander and open-end wrench. 


@ Fast, low-cost installation of light-wall, corrosion- 

resistant lines is now possible with Speediine Fit- 
tings. Exclusive design of flange, for example, 
eliminates need for welding or flaring. Joints are 
tight and leakproof . . . a big improvement over other 
types of fittings. 


The cost of Speediine Fittings is surprisingly low. 
And because you can use light weight Schedule 5 
pipe or tubing, your piping costs are reduced by as 
much as 4075. As one engineer says: ‘We started 
to use Speediine Fittings with Schedule 5 pipe to 
save money. Now we find that we also get better 
flow conditions and increased capacity in our lines.”’ 


HORACE T. POTTS CO. Since 1815 
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T_Teduce piping costs, too! 


aligning connector 


Joins pipe schedules 5, 10 and 40. Also 
made for use with tubing. 


tube union 


Combines best features of screwed pipe and 
sanitary unions; eliminates leakage encoun- 
tered with ground joint type fittings. 


To learn more about this way to improve process 
piping layouts—at a lower cost than you have been 
paying, ask for a copy of the Speed/ine Fittings book. 


Book Shows How to Save Money 
— Even Under Today's Conditions 


Just write a note on your com- 
pany letterhead and we will 
mail the Speedline book to you. 
It shows why you get better re- 
sults at less cost with Speedline 


'Corrosion-Resistant FITTINGS 


—the newest thing in pipeline economy 


Erie Avenue & D Street + Philadelphia 34, Pa. 
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| New corrosion-resistant fittings 


with 


| (2) They are PROTECTED 
AGAINST LEAKAGE 


—with the LEAKOLLECTOR 


The patented LEAKOLLECTOR 
stuffing-box gland-—an exclusive 
feature of all I-R chemical pumps 
— provides a simple and effective 
solution to the problem of pump 
leakage. It completely encircles the 
stuffing box, trapping all leakage 
so that it can be drained away for 
collection or disposal. The split 
gland is accurately fitted to both 
the inside and outside of the box, 
and will catch any seepage escap- 


or between the packing and the 
bore of the box. The LEAKOL- 
LECTOR is easily removed from 
the shaft for repacking the box. 


| ing between the shaft and packing, 


1-R Chemical Pumps are of the centri- 
fugal type, of simple cradie-mounted de- 
sign, coupled to the driving motor. They 
are available in sizes to handle up to 
4000 gpm at temperatures to 800° F. 
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@I-R Chemical Pumps 
are Armored against Corrosion 


13) They are BUILT FOR 


EASY MAINTENANCE 
—and LESS OF IT 


These pumps are ruggedly con- 
structed to last longer on the job— 
and the simple design, with all 
parts easily accessible, means less 
“time out” for maintenance. The 
short, rigid stainless-cteel shaft 
prevents impeller whip and elimi- 
nates many stuffing box troubles. 
The suction nozzle is removable, 
permitting access to the impeller 
without disturbing the discharge 


piping. 

The CAMERON SHAFT SEAL 
can be installed on all I-R chemi- 
cal pumps to replace the conven- 
tional stuffing-box packing. It 
eliminates stuffing-box leakage and 
requires practically no attention 
or maintenance. 


IRCAMET (indicated in color) is used 
for all parts coming in contact with 


the liquid- 


These Ingersoll-Rand chemical pumps are 
built to stand up under the continuous 
handling of corrosive and abrasive liquids. 
All parts of the pump that come in contact 
with the liquid are made of IRCAMET — 
a high nickel-chromium-molybdenum al- 
loy steel developed exclusively by I-R for 
chemical pump service. Laboratory tests 
and years of field experience have proved 
its exceptional ability to resist the corro- 
sive action of a wide variety of acids and 
alkalis. Other materials are available for 
special operating conditions. 

In the complete line of I-R chemical 
pumps, you'll find a unit that’s right for 
practically any application ...a pump that 
is completely engineered for maximum 
performance, minimum maintenance, and 
high operating efficiency. For complete in- 
formation, write to Ingersoll-Rand, today, 
osking for Bulletin 7095. Or, if you have 
«% special pumping problem, contact your 
nearest I-R engineer. He will be glad to 
help you. 


STAINLESS STEEL SHAFT provides maxi- 
mum strength, plus high corrosion resistance. 


PANOFLAM, a modified, syn- 
thetic, resin-base paint, highly 
resistant to chemical action and 
to oil and grease, forms a pro- 
tective coating over the entire 
unit. 


CAMERON PUMP DIVISION 


11 BROADWAY, NEW YORK 4, N. Y. 


THREE REASONS WHY THEY'LL GIVE YOU BETTER SERVICE . . . 
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HOW TO... 


Doles, Oxlvach and Digest Edited by A. J. O’Brien, Jr. 


1. Switch from bags to bulk shipment? 

2. Continuously convey a dusty material? 

3. Cut down rubbing together of particles? 

1. Handle a hygroscopic chemical in bulk? 

5. Reclaim material from outdoor stock piles? 


Can You Solve These Problems? 


Engineers at the recent conference of 
the Material Handling Institute in 
Pittsburgh set up an unusual kind of 
clinic. An engineer would pose a par 
ticular problem he had at his plant. 
Engineers representing manufacturers 
of material handling equipment would 
then suggest various solutions to the 
problem. The report on this confer- 
ence is the basis of this OED feature. 


Problem 1 


A company sells 1-4 carloads per 
month of semi and free-flowing dry 
chemicals to many of its customers. 
It currently ships the 
multiwall paper bags which hold 50- 
100 Tb. and cost 10-20 c. «¢ ich. The 
selling price must cover cost of prod- 
uct, bags and labor in packaging and 
hipping 

The company would like to ship 
in bulk, using hopper bottom cars. 
Resulting savings would be passed on 
to the customer in lower prices for 


chemicals in 


the product. However, the customer 
must put in facilities to receive and 
handle bulk shipment. And many in- 
terested customers fear conventional 


facilities will be too costly. 
Would it be wise to install these 
facilities? 


Solution—Two difficulties arise in 


handling this bulk: unloading mate- 
rials from th ir into intermediate 
storage; and transferring it from stor 
ige to points of usé 

For unloading: Offhand estimate 


for pneumatic unloading equipment 


is $8,000. However. pneumatic con 
veying would have corrosion trouble 
because it feeds moisture to possible 
hvgroscopic and corrosive materials 
En masse conveying has its selling 
points. It gets around the moisture 


problem and is less expensive 

For transferring: Suggest use of 
portable bins (see Chemical Engineer 
ing, May 1952). (1) a silo capable 


of holding contents of car and a half, 
and 10 bin boxes needed to transfer 
materials from the silo to points of 
use. (2) instead of the silo, 40 bin 
boxes capable of holding the same 
amount. Estimated cost would be the 
same. 

Fork trucks are out because of 
hazardous vapors in the area. Cus- 
tomer would have to buy air-operated 
or explosion-proof lifting and tilting 
equipment. 

Reasonable estimate of total cost: 
$15,000-25,000. It could be amor- 
tized in a brief period. Customer 
would also find additional savings in 
his own operations to justify expense. 

If a vibrating svstem is put in, the 
product would kick up dust when 
dropped from kettle to conveyor. 
Therefore, the discharge unit should 
be booted under slight negative pres- 
sure, 


Problem 2 


It is desired to handle activated 
carbon from kilns to crushers by some 
mechanical means, such as automatic 
conveyors. While it seems easy, the 
following conditions complicate the 
problem: 

1. The line of kilns make activated 
carbon in granular form in various 
particle sizes. 

2. The conveying equipment is ex- 
pected to function under continuous 
production—365 days a year. 

3. The various meshes of carbon 
must reach the end of the line uncon- 
taminated. 

4. The carbon must be delivered to 
the crusher bins that are equipped 
with bucket elevators (for feeding 
further processing equipment). The 
iutomatic conveyors should permit the 
continued use of these clevators. 

5. The conveyor system must de 
liver non macerated or pulverized 
product. 


6. The product from the kiln be- 


comes incandescent if exposed to air 
currents. 

7. When delivered to the con- 
veyor, the product would be dry but 
very slightly hygroscopic. 

8. Ambient room temperature may 
be as high as 140 deg. F. 

9. Perhaps the greatest obstacle is 
the dust. It could contaminate any 
conveying system. 

The present system of production 
and handling is manual. The product 
accumulates into drum-type containers 
and then moves to the crusher bins. 
Before transferring the product into 
the bin, its condition is manually 
checked and a production record made 

Automatic conveyance is required. 
Its travel distance is over 500 ft. Kilns 
are 21-ft. wide, and spacing between 
each is 5 ft. Crusher bins are located 
in the same room in almost a central 
position, Any conveyor system must 
connect all kilns to permit continuous 
production. 

Solution—Consider a zipper con- 
veyor. However, this type of conveyor, 
lets dust escape. Although the pneu- 
matic system has its points, the best 
system is a vibrating conveyor. It 
would be partitioned and fully en- 
closed to prevent circulation of dust. 


Problem 3 


What is the best way of handling 
malt and corn grits after cleaning? 

The materials are received by truck 
or rail, elevated 140 ft. to top of a 
brewery, and distributed to a series of 
bins that are 140-ft. deep and occupy 
an 80 x 80-ft. floor space. Then the 
materials are drawn out from the 
bottoms of the bins, blended, put into 
other bins, then moved to the process- 
ing department. 

Amount of malt to be handled is 60 
tons. The volume is the same for 
corn grits, but, being heavier, the 
weight-rate of this material is 90 tons 
per hour. 

There must be a minimum of 
rubbing together of particles; no dust 
at transfer points. And air is to be 
drawn from the bins at the same rate 
that the bin is filled, so that no dust 
is forced out of the bins. As in all 
food handling, sanitation is required. 

In the past, these materials were 
raised to the top of the brewery by 
bucket elevators and distributed by 
screw conveyors. 

Solution—Use an air handling sys- 
tem, operating on the suction prin- 
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pioneers and leaders in ionXchange 


ILLCO-WAY “firsts” include manufacture of the first 
commercial two-bed De-ionizer . . . the first commer- 
cial mixed-bed De-ionizer ... development and build- 
ing of the first successful installation for beet-juice 
purification by ionXchange . . . and more recently the 
development of a similar process for the purification 
of crude glycerol. These and numerous other appli- 
cations of ILLCO-WAY ionXchange technology are 
currently available for your products or processes. 


DE-ALKALIZING 
ENING 
For complete data: see Sweet's File, Engineering; or Chemical Engineering Cotolog 


WATER 


+o 


Glycerol by ionXchange 


Lever Bros. installation 


Ileo-f ay equipment for purification of soap 
lye crude ai Lever Bros., Los Angeles plant 


Purification of crude glycerol by Hleo-Way 
ion Xchange has proved to be both effective 
and economical at Lever Bros. Co. modern 
new plant in Los Angeles. Ileo-W ay De- 
ionizing eliminates the step of distillation 
normally used, and is estimated to give a 
99% yield of C.P. glycerol as com- 
pared to a 66% yield by distillation. Cost 
of producing | lb. of 95% C.P. glycerol 
(starting with a sweetwater containing 
15% glycerol and 0.4% ionized solids) is 
0.45 cents. In addition, the de-ionized 
glycerol has considerably better shelf-life 
than the distilled product. 


Quick calculator 


A handy ionXchange calculator for con- 
version of water analysis has been devel- 
oped by Ilico-Way. The easily-read sliding 
scale is used to convert ppm to gpg or 
gpg to ppm. Also ppm or gpg to gpg as 
CaCO,. This accurate pocket-piece is help- 
ful to anyone operating water treatment 
equipment or to engineers specifying such 
equipment. Request for one of these cal- 
culators should be sent to Illinois Water 
Treatment Co., Rockford, Ilinois, on your 
company letterhead. 
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The C. A. Dauer Co., Detroit, 
Michigan, has found they get 
more efficient heat transfer at 
lower cost when they equip 
their bonderite systems wit 
Platecoils. Use of Platecoils 
has these five advantages: 


Lower first cost. 
Simplified and less costly installation. 
Takes less space in tank. 

Higher heat transfer rate. 

No pipe joints in solution. 


The 5-Stage Dauer Bonderite Washer pictured above has Platecoils in all five 
stages. It has electro-polished stainless steel Platecoils in the Bonderite stage 
and cold rolled steel Platecoils in the other four stages. Because the Platecoils 
have so much greater prime surface in a given area, smaller size Platecoils can 
be used. As a result, the initial cost is less, tank capacity is increased and 
installation is simplified. The Platecoils are easily installed, using simple 
supports instead of the complicated racks needed for pipe coils. As there are 
no threaded joints in the solution, the Platecoils are much easier for Dauer’s 
customers to remove for cleaning or repairs. They can be removed and 
replaced without dumping the solution. Why continue to use costly pipe 
coils when Platecoils heat or cool so much more efficiently at but a fraction of 
the cost! Send for bulletin P61 today. 


PLATECOILS for TANK HEATING and COOLING 


KOLD-HOLD 


EN MASSE CONVEYING is preferred to 
pneumatic unloading in Problem 1. , 


ciple. This system would employ 
multiple car unloading hoses and a 
vacuum receiver on top of the silos. 
One riser pipe would handle both 
materials. 

Air conveyors could carry the mate- 


| rial to the bins. In fact, most breweries 
| already use air conveyors. 


'u drawing the materials from the 
bins, the system would use metering 


| valves under the bins. Feeders with 
| variable-speed drives could be used 


under each bin in the blending opera- 


| tion. This is new in a brewery, but 


not in other industries. As little as 2 
percent of a blend may be taken from 
one bin. 

2. The pressure-type air handling 


| method is another answer. But the 


suction system is more effective for un- 


| loading cars and trucks. This system 
| would pull air from the bins at the 


rate somewhat faster than the bins are 
filled, creating a partial vacuum and 
solving the dust problem. 

Needed: The aid of a rotating air 
lock with pockets that discharge into 
the hopper feeding the screw con- 
vceyors. Since the scrcw conveyor out- 
lets are over the bins, dust from the 
bins is exhausted through them to the 
suction system. ‘Therefore, no dust 
collectors would be needed in this 
operation. 

Screw conveyors are means of dis- 
tributing the materials to the bins. 
Although not as completely self-clean- 
ing, they are widely used and commer- 
cially satisfactory. 

3. Vibrating conveyors have the ad- 
vantage of being sanitary. No “dead” 
material can collect in them and they 
are easily cleaned. The en masse type 
of conveyor is still another possible 
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The finest welding fittings available ore 
mode from seamless steel tubes forged in 
Globe's Foren Mill . . . the only one of its 
kind in the entire Steel Tube Industry. 


rirrines 


ARE BORN HERE 


Only Globe seamless welding fittings are precision 
processed from billet...to tube...to fitting 


Globe precision-process manufacture begins with the billet — con- 
tinues through the making of the seamless steel tube — and extends 
through to the production of the finished fittings. 


The exacting controls in Globe’s precision process — plus 
specialized research, testing and engineering insure uniform high- 
quality and close tolerances. Be sure of dependable fittings . . . al- 
ways specify Globe. 

GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 


Chicag> * Cleveland * Detroit * New York * Philadelphia St. Louis 
Denver * Houston * Son Francisco * Glendole, Cal. 


Producers of Globe seamless stainless steel tubes — Gloweld welded stainless steel tubes — 
alloy — carbon — seamless steel tubes — Globeiron (high purity ingot iron) seamless 
tubes — Globe Welding Fittings. 
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For complete information 
on the finest welding fit- 
tings available anywhere, 

for the Globe Weld- 
ing Fittings Catalog. 
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WANT INCREASED PRODUCTION? 
Viking Rotary Pumps Helped This Chemical Plant! 


Stepped-up production has resulted from the complete new Viking 
Pump installation at Barker Chemical Company, Dolton, Illinois. With 
this battery of 15 Viking Pumps, stil! greater efficiency has been realized. 
Formerly using only 4 pumps, they had costly manufacturing shut- 


downs. Better pumping may step-up your production. If you have a 
pumping problem, write for bulletin series 52SC. 


VIKING PUMP COMPANY 


CEDAR FALLS. IOWA 


THE ORIGINAL “GEAR-WITHIN-A-GEAR” ROTARY PUMP 


New Method for 


HEATING and EVAPORATING 
CORROSIVE and NON-CORROSIVE LIQUIDS 


Flame burns below surface, bringing liquid 
quickly to heat. 


Hot exhaust gases forced through liquid carry 
away moisture. 
Installed in any type tank. No boiler room re- 
quired. Use any :ype gas-——natural or manufac- 
: : tured. Automatic in operation. 
Exposed view Submerged For rapid evaporation and concentration of 
Combustion Burner as now acids, salt solutions, suspensions. Also for heat- 


used to concentrate calcium 4 
chloride and ferric chloride | ing water and solutions. 


solutions. 
Fre Send for descriptive circular +51 and details 


SUBMERGED COMBUSTION CO. 


OF AMERICA, INC. 
759 LOGAN STREET HAMMOND, IND. 


QED, cont. . . 


solution to the problem of elevating 
the materials and distributing them. 


Problem 4 


Ammonium nitrate is made in ton 
quantities in a short cycle. Production 
room is about 50-ft. long and holds 
eight production vats, each 6 ft. in 
diameter. 

An automatic conveyor sys*em is de- 

red. It would have to move in one 
direction. After the final product is 
checked and weighed, it is sent to the 
warehouse adjacent to the production 
100m, 

Principal considerations for this op- 
cration are: 

1. The product delivered from the 
kettles, often is hard and lumpy. If so, 
it must be removed and returned for 
reprocessing. 

2. Finished product is granular. 

3. Discharge opening of the kettles 
is about 18 in. square. 

4. Unloading should be held to 10 
min.; the loading cycle to 20 min. 

5. Operating conditions require 
vapor-proof equipment. 

6. Finished product is extremely 
hygroscopic; hence maintenance could 
be a problem. 

Solution_The vibrating 
is probably the best bet. Investigation 
indicated that labor requirements 
could be reduced by one or two men. 


Problem 5 


What is the best method of han- 
dling large quantities of coal in and 
out of emergency stock piles operated 
in conjunction with a coke plant. 

Outdoor area is about 800-ft. wide 
and extending approximately 2,000 ft. 
along a river. A total of approximately 
1,700,000 tons of coal is stocked in 

| 3 to 6 piles which normally are 30 to 
50 ft.-high. At present, three types of 

| coal are stocked and other grades may 

| be stored in the future 

| Handling is complicated by the 

| erratic flow of coal to and from this 
stock pile. Receipts can be as much as 
24,000 tons per day and are divided 
about equally between rail and barge. 
Shipments can be as high as 36,000 
tons per day, most of it by barge. It 
is possible that once or twice a year the 
system might be called upon to receive 
500,000 tons in a single month and 
to ship 600,000 tons in another 
month. 

It is desired to develop methods and 
facilities to replace a coal bridge 
equipped with two 6-ton buckets 
which serve the most active coal pile. 

| This bridge also loads and unloads 
| barges with coal moving from and to 
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the other piles not serviced by the 
bridge. New facilities should offer 
greater flexibility and serve all coal 
piles equally well. 

Solution—To stock pile the coal use 
a barge unloader, belt conveyor and 
self-powered earth moving and com- 
pacting equipment. The specifications 
tor each to be determined by the exact 
layout. 

For de-stocking: (1) tunneling and 
(2) expanding utilization of motor- 
ized equipment 

The tunneling operation would re- 
quire a series of parallel closed trenches 
at ground level approximately 50 ft. 
apart and extending back from the 
river the depth of the coal pile. Belt 
conveyors installed in these trenches 
would be fed from electrically con- 
trolled gates at 25-ft. intervals through 
which the coal would fall by gravity. 

De-stocking would be worked 
around the perimeter of each coal 
pile, and coal would be pushed by bull- 
dozer to the conveyor gates. This sys- 
tem is considered efficient for stock- 
ing-out, not for stocking-in operations. 

Motorized equipment is good for 
both stocking-in and stocking-out. A 
fleet of seven or eight units of 21-yd. 
capacity could handle 20,000 tons per 
day and additional units could be 
leased to handle peak loads. This 
equipment can ell poole loads up 
15-percent grades and is particularly 
useful in compacting and reclamation 
work, 


PERSONNEL 
Psychological Needs 


“If I were to select only one basic 
formula for effective labor-manage- 
ment relationship, the Golden Rule 
would be it.” 

Col. John Slezak, who spoke before 
the recent Personnel Conference of 
the American Management Associa- 
tion, believes employees should be 
asked as individuals to help solve the 
company’s problems. 

“You must be honest and sincere 
about it and set up your organization 
so that they can help you with your 
problems. The suggestion system, even 
the best administered one, provides 
only part of the answer 

“This approach is effective because 
it essentially tends to satisfy the main 
psychological needs of the employees. 
You recognize him as an individual; 
you give him a sense of belonging; he 
is part of the team, not an outsider. 
You give him a real chance to be heard, 
to express himself, and you give him a 
chance to be proud of his work. Of 
course you can assume that in such 


Cremicat Encineerinc—June 1952 


No. 732 Acitex Hood 
with supplied air 


CESCO Acitex Hoods protect against caustics, acids, 
and other splashing liquids. Acitex is clear, lightweight, flexible, 
extremely tough, and resistant to strain. Seams are “welded,” 
and large, replaceable, acid-resistant window is sealed. Fur- 
nished with or without supplied air. Baffled air vents repel 
splashes. Comfortable, adjustable headgear. 

Send TODAY for CESCO literature and the name 

of your CESCO satety equip 


CHICAGO EYE SHIELD COMPANY 2342 


SCO son sarery 


OFFICES IN: Ationta, Birmingham, Boston, 2: fale, Cincinneti, Clevelond, Columbus, Detroit, Eost Orange, 
Hovston, Konses City, Knoxville, Little Rock, Los Angeles, Mexico City, D. F., Milwovkee, Montreal, 
Philadelphic, Pittsburgh, Loke City, Son Francisco, Spokone, St. Lov, St Poul, Toledo, Tuhe 


MEASURE LIQUIDS ACCURATELY 
PREVENT WASTE AND LOSS 
with the WIDE RANGE of 


Please send me full information on use 
of Niagara Liquid Meters for: 


Liquid ... 


2693 MAIN STREET Maximum Batch a 
BUFFALO, N.Y. j= Compaay.......... 


| 
before your Eyes! 
ry 
Baffled Air flow Dee 
Vents Control 
| 
j 
pat. 
CE 
a 
‘ accurate measurement of ol- 
af most any volume or type of 
BUFFALO METER CO we 


Do You 
H & K SPECIALIZES IN” 
CHEMICAL PROCESS SCREENS? 


* Send Us Your Difficult 
Specifications 

* No Order Too Large 
or Too Small 


H & K has made a science of meeting the 
exacting specifications of the chemical in- 
dustry for screens used under heat, cor- 
rosive, acid, alkali and other similar ap- 
plications. H & K screens are available 
with hole tolerances as close as +.0005”. 
Choice of patterns is practically unlimited. 
Accuracy of hole size and spacing, flatness 
and proper selection of available materials 
are all conscientiously controlled. Rough 
edges and burrs are held to a very mini- 
mum, assuring clean, efficient screens. 


Ta) 
Cotolog No. 62 Ki 4 


tells the “hole” story 5677 Fillmore $t.. Chicago 44, ii. 
—write for your copy 114 Liberty St., New York 6,4. ¥ 


Harrington & 


ERFORATING 


Rubber Pinch Valves 
for Abrasive Pulps and 
Corrosive Liquids 


Recesses molded into sides of sleeve oct os “hinges” during 
compression, eliminating excessive strain and wear. These valves hove 
been used successfuly for mony yeors by vorious industries, wherever 
there is @ problem of transporting abrasive or corrosive pulps or liquids. 
Here are some of the other proved advantages of these valves: 


® Long Life Under Severe Conditions 
® Unobstructed Flow Passage 
® Positive Closure on Solids 
* No Working Parts in Contact with Pulps or Liquids 
® Only ONE Wearing Part 
© Withstands All Chemicals Not Harmful to 
Rubber or Neoprene 
© Sizes from 1” te 12” dia. 
® Withstands pressures up te 150 psi. 


New free CATALOG gives complete information on Mossco-Gri 
Rubber Pinch Volves; Marcy grinding mills laboratory, ro 
plont ond | grinding, leb y crushers ond pulverizers. 


The 


Mine & Smelter 


Supply Co. 


Box 5270, Terminal Annex, Denver, Cole., U.S.A. 
Offices in Solt Loke City, E! Poso, 1775 Broodwey, N.Y.C 
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an environment he will receive fair 
treatment.” 


CRUSHING 
. . « Lateral Rod Action 


What is the difference in the 
lateral rod action of a coarse crushing 


| mill and a fine or controlling rod mill? 


“While it might be contended that 
this is only one man’s viewpoint, 


| nevertheless, the observations have 


been made in the presence of other 
engineers,” said Tennessee Copper’s 
J. F. Meyers to fellow crushers at the 
recent AIME meeting. 

“In the coarse crushing mill, the 
fast shell speed (consolidated rod mill 
peripheral speed 670 ft. per min.) and 
the high lifter bars have minimized 
the compact urea of rolling rods and 
amplified the number of free falling 


rods causing impacting in the toe area. 


“Add to this the intense slugging 
action of the high lifter bars as they 
enter the toe area and it is obvious 
that the mill has a tremendous amount 
of impact crushing capacity which is 
essential for the comminution of 
coarse particles of ore. 

“In the fine rod mill, the slow shell 
speed (Garms rod mill peripheral 
speed: 382 ft. per min.) and normal 
lifter bars intensifies the grinding 
action and controlling action of the 
rolling rods and minimizes the number 
of free falling rods for impact pur- 
poses. Consequently, the mill has an 
cnormous capacity for producing a 
relatively fine and controlled product, 
but little capacity for much coarse 
crushing or impact work.” 


COST ESTIMATION 
. .. Backed by Experience 


Problem—Recently in Manchester, 
England, J. F. C. Gartshore told 
members and guests at the meeting of 
the «Institution of Chemical Engi- 
neers that the Dvyestuff Division of 
Imperial Chemical Industries plans tc 
make pure anthracene by a new 
process. 

How to calculate probable costs be- 
fore design reaches an advance stage? 

Solution—It is unsafe, Gartshore be- 
lieves, to compare the actual produc- 
tion cost at the running plant with the 
estimated costs of the new plant. The 
best method is to consider the estab- 
lished process as though it were a new 
one. Then calculate its probable costs 
on the basis of the new flowsheet. 

Only in this way can such factors as 
amount of depreciation, and original 
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ALLIS- 


ERE’S A TRIED and proven way of saving equipment 
costs . . . assuring continuity of power! Proved by 
utilities in hundreds of installations! 


What is a Transfer Bus? 
It's simply a by-pass bus circuit that parallels the main 
switchgear bus. A switching means is provided so that loads 
can be transferred to the transfer bus. It’s a standby in case 
anything happens to the main bus. Also, makes it possible to 
withdraw and maintain circuit breakers, or inspect main bus 
without power stoppage. 


What are Other Advantages? 

1. Saves Cost. Transfer bus costs about % as much as the 
additional equipment needed to provide duplicate switch- 
gear to do this same job. 

2. Cuts Space in Half. Allis-Chalmers supplies transfer bus 
in same cubicle as switchgear without adding cubicles. 
Thus an Allis-Chalmers installation cuts space one-half. 


In addition, you can insure against failure of power source 
by providing Sandie end feed with the one set of switch- 
gear and be as sure of power supply as if you had duplicate 
switchgear. 

Depending on the job you want to do, there are many 
arrangements that Allis-Chalmers can provide. In many 
cases, the engineering has already been done. 

Ask an Allis-Chalmers engineer about transfer bus ar- 
_ ts and what they can mean to your plant in savings 


service. Call your nearby Allis-Chalmers district office, 
9 write Allis-Chalmers, Milwaukee 1, Wisconsin. 4.373 


ALLIS-CHALMERS 


First in the U. S. with Metal-Clad Switchgear 
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J-C ZENITH PULP PRESSES 


100% AUTOMATIC FROM 


SLURRY SUPPLY TO PRESSED CAKE | 
MAINTENANCE 


Phase by Phase 


building and equipment costs be 
climinated. Experience has borne out 
its truth. 


J-C Zenith Pulp Presses are becoming 
increasingly important to industry. Here 
are just a few of the many successful 


A PRODUGT OF 


JACKSON & CHURCH COMPANY, 


BASIC FACTS, MAN-MADE MINERAL 


before 


\ THE BAS 


applications: 


PAPER PULP: ultra high bleaching— 
de-inking recovery 


: Juice 


CA 
watering tor by-product recovery 
VISCOSE: optimum press 


trom pulp—de- 


ratios in continuously 


pressing alkali from cellulose 
couse STARCH PLANTS: dewatering germ and 
iber 


FISH REDUCTION 
whole or waste fish 


PLANTS: presses cooked 
products—maximum water 


removal ond oil recovery. 


RECLAIMED 
18% moisture), higher quality 


RUBBER: drier product (15 to 
rubber obtained 


GLUE PLANTS: maximum grease recovery and 
drier final product 


Step up profits through improved press- 
ing efficiency. For applications to indi- 
vidual problems, for perf data, 
write Dept. CE 


SAGINAW, MICHIGAN 


““Work well done since 


deciding 


Canadian 


Plant 


isis 
REFRACTORIES 


Because certain types of refrac- 
tories have been used a long time 
IS a valid reason for investigat- 


ing Electro-Carb at this time. 


Especially so when Electro- 
Carb made Refractories, used 
for heat transfer, for example, 
showed a measurable 10-times 
increase in efficiency. 
Facts and figures in almost tele- 
graphic brevity are contained in 
Bulletin B-749.Sent on company- 
letterhead request. If you have a 
problem concerning the use of 
silicon carbide refractories, please 
submit it at the same time. 


344 DELAWARE AVENUE 


BUFFALO 2. NEW YORK 


| Preventive maintenance lets man- 
| agement, not the equipment, decide 
when repairs deal be made. Main- 
| tenance men claim it reduces costs by 
making planning possible, and keeps 
| Operating and maintenance crews con- 
tinuously employed without costly 
delays. 
Before the recent Manufacturing 
Conference of the AMA in New York, 
| Maintenance Engineer John Whitlock 
of Armco Steel Corp. recommended 
launching preventive maintenance 
phase by phase: 
1. Inspection of equipment. 
2. Daily work schedules based on 
the inspection. 
| 3. An equipment log. 
4. Regular replacement of equip- 
ment. 
5. Study of each failure. 
6. Application of the information 
_ in future design and procurement. 


INDUSTRIAL RESEARCH 
Genius in Oil 


What are the primary discoveries in 
the refining branch of the petroleum 
industry? 

Thermal and catalytic cracking, 
alkylation and platforming, says Gus 
E-gloff of Universal Oil Products Co. 
Each of these discoveries made pos- 
sible new and better products, con- 
servation of oil and increased efficiency 
in operations. 

Some 37.5 billion barrels of oil have 

| been conserved in the past 39 years 
through the use of thermal and cata- 

| lytic cracking, says Egloff. Cat cracking 
has put great quantities of distillate 
fuel oil on the market—and at a time 
when domestic oil heating and diesel- 
ization of railroads were beginning to 
boom. 

Alkylation made possible the pro- 
duction of large me of high 
octane aviation gasoline during World 
War II. Present-day 115/145 octane 
avgas is about 80 percent alkylate. 

Platforming has attracted wide at- 
tention because it can produce a high 
octane motor fuel from a low octane 
charging stock, and also turn out high 
vields of aromatics—benzene, toluene 

| and xylene. These are the basic raw 
thaterials of many chemical industries 
as well as top priority defense items. 
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Your personal laboratory calculator 


For quick calculating in the laboratory 
OpicivaC)onner this compact, light-weight portable 


TO calculator is unsurpassed. Performs 
all needed calculating operations, from 


ELECTRODEPOSITING 
, + SAVES time the simplest to the most complicated, 
- ++ New Type Bath with remarkable time-saving ease. 


Bureau of Standards has worked up v SAVES money Weighs -. 12 ee utmost 
a new type organic bath for deposit- in precision design and construction— 
ing aluminum. ry SAVES effort rapidly becomes your all-round insep- 
“The bath consists of aluminum arable lab companion. Priced low. 
chloride dissolved in ordinary ether 
¥ SAVES errors Send for bulletin CE-63 


and also contains lithium or alumi- 
num The presence of the hy- for wide of 
dride leads to production of dense, short-cuts, simultaneous multi- Ss. 
will probably find use in plating other ca eee large, expensive elec- 210 FIFTH AVENUE 
metals with aluminum and in electro- trical machines. NEW YORK 10, N. Y. 
forming wave guides for radio com- | 
munication. 

“It remains to be seen whether 
analogous baths may prove suitable 
for depositing other metals.” 


AIR POLLUTION 
. A Practical Solution 


Blast furnaces making ferroman- 
ganese vent large clouds of dense fume 
to the —— Dust from a ferro- 
manganese furnace is of two types. 
(1) Particles above 20 microns in size 
and comprise about 20 percent of the 
dust present. (2) Solids in the gas as 
it leaves the furnace—a typical fume, 
with particle sizes varying from 0.10 
to 1.0 micron. 

This spring, Research Associate 
C. A. Bishop’ told engineers at the Medd 


Air Pollution Abatement Conference NEPTUNE Duplex 
how U. S. Steel developed a practical Model 100 D. $18 800 


method for removing and disposing Motor price edditiona! 


anganese fume. 
ewe ed ped annie PROPORTIONING R EA DY. .. the new Neptune Pump which offers 


it appeared, could considered for ; three-way economies! First, Model 100 is an aston- 
commercial installation: a high-energy ishingly low-priced Chemical Proportioning Pump. 
requirement wet washer, a sonic co- Second, the advanced design delivers efficient and 
agulator and an electrical precipitator. an accurate performance. Third, the compact simplicity 
Although wet washers can clean 
ferromanganese gas, it is reported that Sind ~ 
maintenance costs are high because of implex or Duplex 
the cementing properties of the fume. 0-12 GPH N EPTU N E PU M P M FG. Co. 
More important, wet washing would Pressures to 300 PSI 4912 North 6th Street - Philadelphia 20, Pa. 


require a large scale water treating 


achieves low maintenance costs. Write for literature. 
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WHATS 
COUKING 


with the Sulphur Shortage 


One of the most recent develop- 
8 ments is the Dorrco FluoSolids* 
system ... already helping relieve the sulphur shortage. 
Where sulphuric acid is made, or sulphur dioxide is used, 
this new FluoSolids system produces a higher gas strength 
than provided by conventional roasters...and it can 
process low content sulphide ores which conventional 
roasters can't handle. If you would like to know more 
about this Dorr development for roasting pyrite or other 


sulphide ores, just ask for a copy of Bulletin No. 7500. 


Whenever you have a problem involving finely divided 
solids suspended in gases or liquids, or the use of ion- 
exchange, modern Dorr methods and equipment can help 


you find the answer. 


Another modern processing development by DORR 


J, 


WORLD -WIDE RESEARCH 
THE DORR CO 
ted 


MPANY + ENGINEER 


Offices, A 


Companies or Rep 


"Reg. U.S. Pot. Off. 


R 


EQUIPMENT 
CONN. 


os in principal cities of the world. 


OED, cont. . . 


plant in order to satisfy stream pollu- 

tion regulations. 
| 2. The sonic coagulator was con- 
| sidered and dropped. Reports indicated 
| that a sonic unit, made from a horn- 
type speaker excited by a variable fre- 
quency oscillator and power amplifier, 
would agglomerate the fume. 

3. Electrostatic preciptation was 
| abandoned. The collection efficiency 

is high enough, but difficulties come 
| up when companion equipment con- 
ditions, handles and disposes the dust. 
A more positive method seemed pos- 
sible. 

4. In the final phase, a spray tower 
would cool and condition the gas 
simultaneously. This tower, which was 
to operate without any water effluent, 
would cool the gas from an average 
temperature of 700 deg. F. to 350 deg. 
F. It would prepare the gas for an 
clectrical precipitator. 

5. For handling and treating the 
collected dust, we took advantage of 
the pvrophoric character of the mate- 
rial. We found that burned fume was 
casily wetted and could be formed 
into briquettes that did not disin- 
tegrate in water. For burning the 
fume, a kiln was adapted for use in 
the final pilot plant. 

Briquetting was carried out using 
press rolls. They developed an esti- 
mated pressure well over 2 tons per 
sq. in. The rolls were driven at 1 rpm. 
to gproduce 74 small almond-shaped 


briquettes per minute. 


INDUSTRY 
. « Dynamism 


“The chemical business has ex- 
hibited a steeper growth curve than 
anv other major industry in the 
United States during the last 25 years. 
From 1940 to 1950 twenty-four major 
companies showed an average growth 
of about 280 percent. In that same 
time the industry has more than 
doubled its plants and almost tripled 
its sales—there is no end in sight.” 
Nolan B. Sommer, Jefferson Chemical. 


RESEARCH 
. . « Patent Fall 


In the past 15 years the number of 
patents issued yearly by the U. S. has 
been dropping off. Considering we 
have four times as many scientists, 
twice as many engineers and an in- 
creased population today, this is indeed 
surprising. 

Why? Speaking before the annual 
meeting of the AIC last month, 
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if it’s 


thickeners 
you need... 
check 

the 

record 

of the 


Aluminum 


industry 


i 


marked the installation of the first Dorr Thickener in the alumi- 

| 1916 | num industry, Today, nearly 200 Dorrs...the majority big-capacity 

tray units... serve the industry in the United States and Canada alone. Elsewhere 
in the world, better than 200 additional units are installed for the processing 

of alumina prior to its reduction to metal. 


We have gained invaluable experience in the handling of chemical 
processing problems from this long association. And the aluminum industry 
is but one of the many that pioneered with Dorr Thickeners . . . 

and has shown continuing faith in their use. 

If it’s Thickeners you need, regardless of size, type 

or use, it will pay to check Dorr . . . the oldest manufacturer of 
sedimentation equipment with the newest ideas, 


ENGINEPRING UIPMENT 
Arrocioted Componies ond Representatives in the proncipel cities of the world 
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Mutti-stream brazed aluminum hect exchanger unit by The Trane Company. 


HOW TO BE FRUGAL AT 


If sub-zero process equipment means high material 
costs in your thinking, you're in for a surprise. 

Aluminum saves 25% to 50% over other metals 
suitable for sub-zero service. And how suitable is 
aluminum? Down to -320° F., aluminum actually 
improves 23% in yield strength, 80% in elonga- 
tion, 67% in tensile strength! 

Look at more savings: In fabrication and instal- 
lation, 50% lighter aluminum equipment is easier 
to handle. It is easy to weld, machine and cast, 
using standard equipment and standard tech- 
niques. Its chemical inertness and resistance to 
corrosion avoid batch and process contamination. 
Its high thermal conductivity and ductility speed 
filling of vessels with cold liquids, improve ex- 
changer efficiency. Another way of saying alumi- 
num smooths your processing problems. 

Aluminum equipment is no stranger to tonnage 
oxygen, propane chilling, dewaxing and other 
sub-zero processes. Alcoa's development engi- 
neers are anxious to give you complete details. 
Simply write (on your company letterhead) to: 


ALUMINUM COMPANY OF AMERICA 
1860F Gulf Building . Pittsburgh 19, Pennsylvania 


ALCOA ALUMINUM 


QED, cont. . . 


American Cyanamid’s E. H. Northey 
pointed to a few reasons. 

“The impact of the war in diverting 
domestic scientific and engineering 
efforts to defense and in decimating 
foreign sources of patent application. 

“More important probably are the 
more rigorous tests of patentability 
and greatly increased costs of prosecut- 
ing patents to issuance which have dis- 
couraged filing patents of marginal 
novelty and utility. 

“The question is opened to discus- 
sion as to whether the law of dimin- 
ishing returns is being felt in indus- 
trial research.” 


WASTE DISPOSAL 
. . Burning Sulphite Liquor 


No doubt, a paper mill operator can 
best get rid of waste sulphite liquor by 
dumping it in the nearest waterway. 
But public opposition to such disposal 
has increased of late. More and more 
op<tators are faced by more and more 
legislation designed to prevent pollu- 
tion of streams and harbors. 

To date, many engineers feel that 
burning the liquor is the next best 
answer. Unfortunately, only a small 
fraction of sulphite liquor can be ef- 
fectively and economically burned 
using present furnace designs and in- 
cinerator techniques. 

This spring, H. A. Sorenson of 
Washington State College said he 
found a way to burn calcium-base 
waste sulphite liquor without the use 
of auxiliary fuels. Speaking before the 
recent meeting of the ASME in 
Seattle, he claimed the method may 
solve disposal problems for paper mills. 

How It Works: Stcam coils preheat 
the sulphite liquor at the bottom of 
the storage barrel. A gear pump de- 
livers the liquor to the furnace 
through a regulating system installed 
to control pressure and flow. 

A steam-atomizing oil burner nozzle 
fires the liquor. However, compressed 
air, rather than steam, is the atomizing 
medium. Spinning vanes, inserted in 
the burner head, mix up the air and 
fuel in the ignition zone 

Sulphite liquor burns with a long, 
orange-colored flame of medium 
brightness in the 8-ft. long, 3-ft. 
diameter refractory-lined combustion 
chamber. 

At higher firing rates, combustion 
continues bevond the furnace into the 
transition cone. High heat loss occurs 
here. Probably the burner at the Co! 
lege’s Division of Industrial Research, 
which produces a long flame pattern, 
causes Soudan within the cone. 
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At first, an oil burner, attached to 
the inlet end of the furnace, pre- 
heated the furnace for an hour before 
the sulphite liquor burner was cut in. 
However, oil firing, it was soon dis 
covered, was unnecessary. Pilot igni- 
tion and combustion could be had with 
the liquor alone. 

After a series of five test runs, 
Sorenson calculated a combustion 
efficiency of 76 percent—definitely 
low. He took furnace efficiency as the 
ratio of the actual temperature rise, 
inlet air to outlet gas, to the calculated 
corresponding temperature rise based 
on theoretically complete and adia- 
batic combustion, neglecting effect of 
dissociation. 

A longer furnace will permit more 
complete combustion; but it will also 
make for an awkward srtucture. Soren 
son feels a redesign in firing equip- 
ment would be preferable. Wanted: a 
shorter and more intense, turblent 
flame. 


PROGRESS 
« Why? 


“The influence of science on so- 
cicty has been considerably more pro- 
found than the material benefits for 
which we give it credit,” says MIT's 
lom Sherwood. 

“The Romans in the days of the 
gieat Roman Empire lived an average 
of 22 years. When I was born my life 
expectancy was 49, but the new-born 
child today can expect to live 68 years. 
More years have been added to man’s 
lifetime since I was born than during 
the preceding one thousand years. 

“Since 1850 the work week has 
been shortened from 70 hours to 43 


| 


| 
| 
| 
| 
| 


hours and the first generation of labor- | 


ers in history has known leisure time. 
I estimate that a man today works 
about 80,000 hours in the course of 
his lifetime, sleeps 200,000 hours, and 
has 320,000 hours left for himself. His 
working hours represent less than 15 
percent of the total. 


“Leonardo da Vinci understood the | 
principles of flight four hundred years | 
before the Wright brothers first flew, | 


which they did the year I was born. 


Today air travel is routine, and on this | 
continent has passed Pullman travel in | 


passenger-miles per vear. Jet propul- 
sion is but 10 vears old, yet jet engines 
are now being used for air passenger 
service.” 


But why has the rate of scientific 


progress increased so rapidly during 
the last generation? 
“Tt is true that we have many more 


scientists, but I see no evidence that | 
they are greater scientists than New- | 


ton, Bovle, Carnot, Lavoisier, Fara 
day, Thomson or other great names of 
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How a manufacturer cut costs 
tremendously with Goulds 
stainless steel pumps... 


When handling corrosive liquids, pumps alone can be an important 
item in your processing budget. One alert plant engineer in the 
southwest cut his pumpcosts toabout aneighth of what they had been. 

The pumps he had been using for an especially erosive crystaline 
slurry cost $3250. When they wore out he replaced them with 
Goulds Stainless Steel Centrifugals for only $826. But this tre- 
mendous saving in initial cost was only half the pay-off. The Goulds 
pumps have already been in service twice as long as the ones they 
replaced .. . and they're still going strong. 

The advanced design and simple construction of Goulds pumps 
make these savings possible. Bearings are prelubricated and fully 
protected. Stuffing boxes are under suction pressure to prevent 
leakage and assure long packing life. Parts are interchangeable. The 
impeller clearance can be adjusted for wear. Available in 9 sizes with 


capacities to 750 G.P.M. Send us the coupon today for full details. 


PUMPS, INC. 
CE, Seneca Sees N. ¥. 
Send Bulletin 725.3 on Goulds 
Stainless Steel Centrifugal Pumpe. 
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* the past. I believe that the answer lies 
a ps in the relatively new invention and 
r development of a system for utilizing 
| the results of science. This is the 
system of teamwork among scicntists, 

| engineer and manufacturer.” 


BREAKING FROTHS 


... With a Siren 


Temperature Indication 


“Sound waves can be employed for 
continuous and instantaneous defroth- 
ing,” says Professor Shiou-Chuan Sun. 
A powerful high-frequency siren can 

| destroy extremely tough froths in a 
few seconds. Shiou-Chuan presented 
Auto-lite offers many ther- data to confirm his opinion at the 
mometer styles, permitting | recent meeting of the AIME in New 
plont-wide temperature obser- York. 
vation at low cost. Standord Why-—Sound waves exert a radia- 
temperature ranges from mi- tion pressure against any obstacle they 
nus 60°F to plus 750°F. Send hit. When sound waves periodically 
for latest catalog showing vari- smack a froth surface, the bubbles are 
ous types. broken. In addition, sound waves 
make the bubbles of the froth vi- 
+ THE ELECTRIC AUTO-LITE COMPANY brate, causing collision and coales- 


INSTRUMENT AND GAUGE DIVISION cence. Sonic wind and heat also bat- 
cane Vent fe ontamo ter the froth surface and share in the 
break-up. 

How—To eliminate objectionable 
noise in industrial defrothing, the 
siren and the upper part of the froth- 
ing container could be enclosed in a 
soundproof cabinet. 

Based on experience in his Penn 
State lab, Shiou-Chuan says, the in 
ner wall surfaces of the cabinet should 
be lined with 6-in. cotton, or other 
suitable sound-absorbing material. The 
siren should be supported so that its 
clevation and horizontal position can 
be adjusted with the least amount 
of effort. 


Rigid stem or capillary tub- 
ing for EYE-LEVEL remote 
reading. Priced from $22 


FLAT SPRAY i EDUCATION 


HOLLOW COME | . « » Pragmatic Complex 
BULL CONE 


“As scientists, we have not done a 
good job in education of the general 
public to the thrill of intellectual dis- 
covery of new knowledge. The public 
thinks too much of science at the level 
of end-product invention rather than 
in terms of discovery of new prin- 
ciples."-—E. U. Condon, Corning 
Glass Works. 


PLASTICS 
Recent Progress 


5 PR AY —N G | NE E R | N . C 0. al How are the newer resins sizing up 


today? 


CENTRAL STREET + » SOMERVILLE 45, MASS. “Of the newer resins, the epoxys 


(essentially bisphenol-epichlorohydrin 
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Standard Oil Cempany of California, owner. 


BUILDERS FOR INDUSTRY 


DESIGN 
ENGINEERING 
PROCUREMENT * 

CONSTRUCTION * 
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Placing the complete job with this large, 
experienced organization assures a re- 
finery that fully meets pre-determined 
requirements. Numerous plants — 
Bechtel-designed and built — are oper- 
ating profitably for their owners, 
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ROADSTANDS... 


LAUNDRIES 


PORROSION 
FROM 
ACIDS AND 
ALKALIES 


LONGER 


WITH 


Protecting surfaces from deterio- 
ration is a “natural” for rubber- 
base paint. Parlon (Hercules chlorin- 
ated rubber) in protective coatings 
adds specific resistance to the action of 
chemicals, gases, moisture, mold 
growths, and other destructive agents. 
Parlon rubber-base paint dries fast 

. seals and protects surfaces . . . re- 
sists acids, alkalies, fumes, and salts 
three to four times longer than ordi- 
nary coatings. Rubber-base paint is 
especially helpful in solving mainte- 
nance problems for laundries where 
moisture, humidity, and alkaline solu- 
tions are present, and for roadstands 
where kitchen heat and fumes are part 
of the working environment. 

Parlon rubber-base paint is particu- 
larly durable on concrete because of 
its resistance to free alkali in cement. 
Ask your paint supplier about easy-to- 
apply and economical-to-use rubber- 
base paint—or write direct for details. 


HERCULES POWDER COMPANY 
Cellulose Products Department 
952 Market St.. Wilmington 99, Delaware 


RUBBER-BASE 


(PARLON) 


CR52-3 


OED, cont. . . 


condensates) are reaching sizable pro- 
duction because of increasing usage in 
| coatings, adhesives, potting com- 
pounds, prosthetics and stabilizers for 
chlorine-containing resins. 

“Fluorine resins are finding man 
uses although their relatively high 
price still limits application to special- 
tes. 

“Another new material, triallyl 
cyanurate, has greatly extended the 
use of polyester resins by enhancing 
their heat resistance. Rubber-phenolic 
biends, a rather new combination of 
old materials, are also finding wide ac- 
ceptance,” says E. E. McSweeney of 
Battelle Institute. 


METALS REFINING 
Continued from page 168 


sulphuric acid and again with water. 
Ihe acetic acid removes traces of lead 
and the sulphuric any of copper oxide. 
I'he copper powder is then dried in an 
atmosphere of hydrogen at 600-700 
deg. F. 

ZINC RECOVERY 

After copper has been removed, zinc 
is recovered from the liquor. A rapid 
vacuum distillation first removes part 
of the ammonia and carbon dioxide. 
At this point, zinc carbonate, prefer- 
entially to copper carbonate, precipi 
tates. Ammonia and carbon dioxide 
are recycled. 

The zinc carbonate is cooled, fil- 
tered and washed, then dried and sold 
as basic zinc carbonate. Alternatively, 
zinc metal can be recovered electzoly- 
tically. 

Lead, tin and manganese remain in 
the leach tank. These metals are re- 
covered by settling and filtration as 
oxide slimes. 

All equipment to the reduction step 
is mild steel. Thereafter, to safeguard 
copper powder from iron contamina- 
tion, all equipment is stainicss stecl. 
Carbon monoxide for the reduction 
can be made in a standard reforming 
unit. 

A plant handling 50 tons a day of 
copper scrap, containing about 75 
percent copper and 25 percent zinc, 
might cost upwards of $2 million. 
Direct operating cost would be around 
2c. per Ib. of copper output, charging 
all costs to copper. Thus any zinc re- 
covered aa provide an attractive 


added profit. 


| MANGANESE FROM U 


.S. ORES 

When the Russians cut off manga- 
nese in 1950, the crisis spurred work 
that has culminated in the Chemico 
process for getting manganese from 
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How in the world would yew have solved these 
connector problems? 


Would you have relied on costly, 
clumsy, rigid piping? Thrown up your 
hands? Or — like the resourceful design- 
ers of these three machines — would you 
have used flexible metal tubing? In 
each case American Flexible Metal Hose 
or Tubing filled the bill . . . and cut 
operating costs. 


Your product, too, may need versatile, 
flexible American Metal Hose. If it must 
move, bend, or vibrate, let us show you 
the right connector...designed to absorb 
vibration, connect moving lines, or to be 
assembled in close quarters, while re- 
sisting heat, cold, pressure and corrosion 
in conveying liquids, gases or semi- 
solids. Write for Bulletins SS-50 and 
CC-300 which give technical details and 
many application histories. The Amer- 


ican Brass Company, American Metal 


Hose Branch, Waterbury 20, Conn. 
Coolant gets a new twist. A quick twist, ond American Flexible Metal Tubing conveys coolant , 5 « 
to just the right spot on this special lathe which machines jet engine ports ot Prott & Whitney In Canada: The Canadian Fairbanks- 


Aircraft. Line adjusts easily ond stays in position Morse’ Company Ltd 


Het Stuff. In this Universal Aspholt Steom Heoter 
mode by The Wm. Bros. Boiler & Manviacturing 
Company, fluid asphalt is pumped from the drum 
direct to heating tonk. The asphalt suction line 
(1) is 2¥2” Americon Flexible Tor ond Asphalt Hose 
ond the dischorge line (2) is 1%". Steam (3) and 
return condensate (4) lines ore American %” 
Flexible Bronze Interiocked Hose 


Pyll-ovt is a push-over to repair. Tyler Fixture 
Corp. neatly solved the problem of permitting quick 
inspection and easy repair of the refrigerating unit 
in their freezers. Entire unit pulls out, yet refrigerant 
lines remain connected — thanks to American Seam- 
less Flexible Bronze Tubing 


wherever connectors must move 
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more goes into HAMMOND BAGS 


than the Products they dependably carry 


PU 


Here are a few reasons for the steadily increasing 
demand for Hammond Multi- Walls: 


Only papers and materials of highest 
equality are used in the production of 
Hammond Multi- Walls. 


Hammond's two large plants are devoted 
@lmost exclusively co Multi-Wall Bag 
production 


3 Pride of workmanship and a thorough 
eknowledge of your shipping problems 
assure you of Multi-Walls for your exact 
needs 
Modern machines and materials handling 
4 equipment keep costs and prices to a 
mnmum, 


Write for your copy of "To Serve You Better with Hammond Multi-Wall Bags’’ 


HAMMOND BAG & PAPER COMPANY 


General Offices: Wellsburg, W. Va. Plants in Welisburg, W. Va. and Pine Bluff, Ark. 


Suppliers to GOVERNMENT 
and INDUSTRY for 76 Years... 


Bendix Friez is part of a great indus- 

trial organization whose peace -time 

potential is being maintained while 
engaged in vital work for national defense. We 
are doing our utmost to deliver non-military 
items such as meteorological instruments, elec- 
tronic devices, thermistors and a variety of 
other equipment consistent with our 
other high priority business. 


We invite your inquiries... 


FRIEZ INSTRUMENT DIVISION of 
1324 Tayler Avenue * Baltimore 4, Maryland 
aviation 


Export Soles: Bendix Division, 72 Fifth Ave, WY. 11, 
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low-grade U.S. ores. So overwhelm- 
ingly important is man- 
ganese, that even though alumina from 
clay might be more attractive commer- 
cially, Chemetals decided to go ahead 
on recovery of manganese. 

The sulphur dioxide leaching proc- 
ess was picked because comparatively 
low-cost SO, is easy to get and because 
this process can be adapted to many 
ores. A high-pressure hig ee 
oxidation step added to the leaching 
operation gets rid of impurities and 
prevents formation of thionates that 
formerly caused large sulphur losses. 
The process overcomes difficulties en- 
countered in operation -of a Nevada 
leaching plant for the government dur- 
ing World War IT. 


STEPS IN PROCESS 


In the Chemico process for getting 
manganese oxide sinter from low- 
grade ores, the ore concentrate is first 
leached with sulphur dioxide. Next, 
it’s oxidized with either air or oxygen 
in an autoclave while under pressure 
and at elevated temperature. After 
that, manganous sulphate crystallizes 
out and is separated by filtration. The 
crystals are sintered, driving off SO.,, 
to produce the oxide, principally 


After semi-pilot plant investigations, 
Battelle has endorsed the process as 


| the best of many it has tried for recov- 


ering manganese. 
Using ores from Minnesota’s Cuy- 


| una Range and ores from Cuba, Bat- 


telle was consistently able to extract 


| from concentrates up to 90 or 95 


percent of the manganese. These orcs, 


| which contain about 4 percent man- 
| ganese, can be beneficiated by gravity 


methods to a 20 percent manganes2 
concentrate. 

As feed for the Chemico process, 
this concentrate produced a sintered 
oxide product containing the equiva- 
lent of 60-62 percent manganese. The 
product contains from 16 to 19 times 
as much manganese as iron, and is 
low in phosphorus and sulphur. It’s 
ready for the electric furnace, for up- 
grading, or the stockpile. 


PRODUCTION PLANNED 


Chemetals has brought together an 
operating group, Utah Construction 
Co. & Associates, to strip, mine, con- 
centrate and chemically refine an esti- 
mated 50 million tons of low-grade 
Cuyuna manganese ore, using the 
Chemico process. 

Production is planned at 100,000 
long tons per year of manganese as 
sintered oxide. President Hayden of 
Chemetals reports that if the govern 
ment contracts for the output, Ucoa 
will undertake a $30 million project 
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Walls without worries 


... ceiling without overhead 


with **CENTURY’”’ 
ASBESTOS-CEMENT SHEETS 


Halliburton Oil Well Cementing Co. wanted strong, 
good-looking walls and ceilings that would be fre- 
resistant and easy to clean. That’s why they chose 
“Century” SHEETFLEXTOS for wainscoting ap- 
plied over solid sheathing and “Century” APAC 
secured right to studs and joists for upper walls 
and ceilings. 

Fire-resistance, of course, is an outstanding feature 
of these structural boards, combined as they are of 
virtually indestructible asbestos fiber and portland 
cement. Ease of cleaning, too, comes “naturally” 
to their hard, smoothly-textured surfaces that can’t 
be hurt by water, dampness, or rot, and need no 


protective painting. 


But look at the extra features that go with “Century” 
APAC and SHEETFLENTOS. Both Sheets are also 


resistant to rodents, immune to termites. They go on 
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Halliburton Oil Well Cementing Co., Houston, Texas, got just 
what they wanted in wainscoting of "Century" ¥¢"’ SHEETFLEXTOS, 
walls and ceilings of “Century” '4"’ APAC. Architect: Charles 
S. Chase, Houston, Texas. @ Cont K. F 

Co., Houston, Texas. 


fast, in big sheets (standard 4’ x 8’) that can be 
cut or drilled on the job, and fastened easily with 
screws or ring-fettered nails. They obviate the need 
for laths and plaster, and, while they require no 
painting at all, they take decorative colors well. 
SHEETFLEXTOS, as its name implies, has the 
added advantage of flexibility, to make curves and 
domes where indicated. 


Both “Century” APAC and “Century’”’ SHEET- 
FLEXTOS make good surroundings for successful 
work and enjoyable living. Figure on one or both 
for your attractive, fire-resistant interiors. Write us 
for further details about these economical products 
... and name of your nearest distributor. 


Nature made Asbestos... 
Keasbey & Mattison has made it , 
serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY + AMBLER * PENNSYLVANIA 
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for the chemical + 


Sheet, Foil and Ribbon, pure and in alloy. 
Laboratory Apporatus 


Seamless Tubing. 
and Process Equipment. 
Karat Golds. Fine Gold Anodes. 


Platinum Metal Catalysts—Concen- 
' trated forms and on carriers. 


Salts and Solutions 


Sheet, Wire, Tubing, Gauge and Fine 
Foils 


Stills, Retorts, Electrodes and other 
Special Process Equipment to order. 


Laboratory Wares of all description 


Palladium, Iridium, Osmium, Rhodium 
and Ruthenium. 


Fine, 1 and Coin. Sheet, Wire, Cir- 
cles and Foil. 
Fine Silver Anodes. Rolled, Cast or in 
forms. 
Silver Brazing Alloys and Fluxes for every 
industrial requirement. 


We pay highest prices for scrap 
platinum and have facilities for 
prompt recovery of spent plati- 
num ium catalysts. 


WE INVITE YOUR INQUIRIES AND WILL SEND ON REQUEST FOLDERS: 
C-20, “Platinum, Gold and Silver tor Science, Industry and the Arts” 
C-21, “Platinum and Palladium Catalysts’. 


AMERICAN | 
PLATINUM WORKS 


NEW JERSEY R. -R, 


AVE, | 
NEWARK 5, N. J. gel” 
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including a $17 million plant to pro- 
duce manganese oxide of metallurgical 


| grade from these low-grade Minnesota 


ores. 

Meantime, autoclaving at the Lin- 
den pilot plant indicates that ores 
from Aroostook County in Maine 
make good feed for the Chemico proc- 
ess. These ores, which occur in tre- 
mendous quantities at or near the sur- 
face, contain from 10 to 15 percent 
manganese. Another possibility: the 
steel industry might be able to use the 
ee in extracting manganese from 
furnace slag. 


STORY OF A PROCESS 


How did it all begin? Back in 1934, 

Edward S. Roberts, now vice president 
and chief engineer of Chemico, while 
working at a plant near Viglini, Italy, 
alertly spotted almost pure copper de- 
positing, under certain abnormal con- 
ditions, around the carbon monoxide 
exit of an ammonia recovery scrubber. 

In 1940, Roberts suggested that 
Chemico investigate a process for 
cheaper production of ammonia. Rob- 
erts talked this over with Dr. Ludwig 
J. Christmann, then directing nitro- 
gen research at American Cyanamid’s 
Stamford, Conn., laboratory. Christ- 
mann came up with many possible 
uses for cheaper ammonia. Among 
them: several metallurgical applica- 
tions, including leaching of copper 
ores. 

In 1945, when he became Chemi- 
co’s chief engineer, Roberts launched 
an inorganic research project that re- 
sulted in the new metallurgical proc- 
ess. 


TWO LEACHES AND A REDUCTION 

Then in 1946, Patrick J. McGauley, 
now chief of the metals department, 
joined Chemical Construction. “They 
hired McGauley savs, “because 
thev needed someone who knew some- 


thing about copper.” He had been 


| brought up in the heart of British 


Columbia’s mining area, one of the 
world’s largest, at Trail. 

Rolling up his sleeves and getting 
to work, McGauley solved some of the 
toughest problems that had blocked 
progress. Within two years, he had 
come up with two leaching processes, 
first an ammonia and then an acid 
leach. More important, he developed 
the critical reduction process. His 
leeching and reduction method for 
copper ore concentrate results in a 
99.9 percent pure product, with close 
to 100 percent extraction. This es- 
tablished the fundamental technique 
for acid leaching and the separate re- 
duction of pure nickel and pure cobalt 
powder from the leach solution. As 
operation engineer, McGauley will 
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shortly take over the critical and sig- 
nificant job of starting up Howe 
Sound’s cobalt refinery, the world’s 
first to use the Chemico metals separ- 
ation process. 


BROWN MUSES 


Meantime, up in Canada, after a 
dozen years of prospecting, the first 
drill bit through to the ore body at 
Lynn Lake in 1946, and Sherritt Gor- 
don was started on the biggest venture 
in its career. 

Here was nickel-copper ore, deep in 
the northern wilderness, nearly 150 
miles from rail’s end. Over-all grade 


was not high. 

Would it bear the huge cost of 
roasters, blast furnaces, converters and | 
an electrolytic refinery, all big and ex- 
pensive, and all needed for the reduc- 
tion of nickel ores? Maybe, mused 
Sherritt’s President Eldon L. Brown, 
it wouldn’t have to. 

After all, a successful leaching proc- 
ess had been developed and a plant 
built during the war to treat oxide 
ores of the Nicaro mine in Cuba. 

He dumped the problem into the 
lap of Professor Frank A. Forward, 
head of the department of mining and 
metallurgy at the University of British 
Columbia, where many tough ore 


dressing problems had been licked. 


FORWARD COMES THROUGH 


By 1947, Forward, true to his name, | 
was well along on his pressure auto- | 
claving process for leaching with am- 
monia. By spring 1948 he had suc- 
cessfully adapted his process to the | 
complex copper-nickel-cobalt ore from 
Lynn Lake. Sherritt could not hope 
to get into production without putting 
up a big and costly smelting plant. 

In December 1948, Sherritt Gordoa 
called in Chemico’s engineers to take 
a look at Forward’s process. With his 
process, copper, nickel and cobalt were 
to be leached directly from the finely 
ground sulphide concentrate with 
strong ammonia and oxygen, the nickel 
to be recovered as an oxide. 


CHEMICO JOINS SHERRITT 


Chemico’s engineers decided that 
some of their own techniques could be 
combined with Forward’s to produce 
nickel as the end product, at the same 
time cutting costs. The two companies 
teamed up. 

Sherritt Gordon, helped out by 
Chemico engineers, built and operated 
a pilot plant for ammonia beachlon in 
buildings of the Mines Branch of the 
Department of Mines and Technical 
Surveys ‘n Ottawa. 

At the same time, Chemico at its 
Linden, N. J., pilot plant and at 
Cyanamid’s Stamford, Conn., labo- 


ratory developed production of pure 
nickel powder from the nickel salts | 
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TIPS ON SOLVING 
DRYING PROBLEMS 


JUST HOW DOES CONSULTING 
PROCTOR ENGINEERS EARLY 
PAY OFF 2 


Taking Proctor engineers into your confidence just as soon as you 
know that drying is to be a part of your processing line usually pays 
off in substantial savings—for you! It makes such plain common 
sense when you stop to think about it. When drying is a part of a 
process it is usually a vital link. As such, the equipment should 

be considered at the very outset of your planning. Its design is 
dependent upon a number of factors . . . the capacity desired and 
physical characteristics of the product being two of the chief 
considerations. Proctor engineers may recommend that to obtain 

a desired capacity, the product be delivered to the dryer in a certain 
state and this may govern the type of 
preliminary equipment needed. Then too, 
characteristics of the dried material may affect 
the type of subsequent equipment you will 
need. That is why it is advisable to consider 
the problem—as a whole and early! You 
save time, effort and money by consulting 
Proctor engineers early. Write today for 
Bulletin 361 for the complete story of the 
Proctor approach to solving drying problems. 
For a lucid explanation of Proctor Drying 
Systems for the Process Industries, ask for 
Bulletin 342 as well. 


A FEW TYPICAL MATERIALS 
BEING DRIED IN 
PROCTOR CONTINUOUS 
CONVEYOR SYSTEMS 


Starch 

Titanium Dioxide 
Sulfa Drugs 

Calcium carbonate 
Magnesium carbonate 


PROCTOR & SCHWARTZ 711 TABOR PHILADELPHIA 20+PA>+ 
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just like 


water with 


“Nitric acid, hydrochloric acid—even 


aqua regia are no problem in our plant 


since we started using tantalum for heating, 
cooling, and condensing operations. Tantalum 
is not merely ‘corrosion-resisting’; to almost 


all acids, it is totally inert, even at boiling 


temperatures. From every angle, it is the most 


economical material we can use.” 


| 
| 
TANTALUM the acid-proof metal J 


Tantalum’s speed in heat transfer, 


freedom from thermal shock, and 


acid-proof properties add up to 


equipment that increases produc- 


tion, saves time and space, saves 


maintenance, saves shutdown time, 


and eliminates product contamina- 


tion due to corroded equipment. 


Tantalum Steam Coil. Additional heating capacity obtained by building 
coil on large steel flange protected by tantalum tube sheet, eliminating 
risers. Connections are at bottom 


Write for the Fansteel booklet, “Tantalum Acid-Proof Chemical Equip- 
ment’, and consult Fansteel for designs and recommendations. 


 Acid-Proof 


| Merars Rerininc, cont 


at Ottawa from purified 
cach solution. 

Later, Sherritt Gordon constructed 
a demonstration plant in Ottawa to 
complete the piloting of its own am- 
monia leach process, together with 
Chemico’s process, and to promote 
these developments in Canada. 

Chemico’s Sydney Nashner was 
loaned to Sherritt to assist on the 
pilot plant job at Ottawa. He’s now 
busy on final designs for the com- 
mercial plant. 

Draftsmen are busy on design work 
in the Toronto headquarters of 
Chemical Construction’s recently or- 
ganized subsidiary. Construction work 
at Fort Saskatchewan is just getting 
under wav. 

Sherritt Gordon holds some of the 
patents, principally on the ammonia 
leach, and Chemical Construction has 
the others, chiefly on the acid leach 
and the reduction to powdered metals. 
Both will share royalties. 


NATIONAL LEAD AND HOWE SOUND 


From December 1949 to June 1950, 
Chemico did research on the cobalt- 
copper-nickel concentrates from Na- 
tional Lead’s Fredericktown mine. 
This resulted in improved separation 
of nickel and cobalt. 

Another research project, begun in 
1949, led to the adapting of Chemi- 
co’s process to the needs of Howe 
Sound, faced with the tough problem 
of getting rid of high arsenic content 
in its cobalt concentrate. Chemico’s 
solution resulted in construction of 
the Utah cobalt refinery that starts 
operating next month. 


CHEMETALS ORGANIZED 

In December 1949, Chemetals 
Corp. was organized by Hayden and 
a group from the mining and metals 
industries. Its purpose: to develop, 
together with Chemico, a process for 
getting metallic copper powder from 
copper scrap, brass scrap and blister 
copper. 

Recognizing the tremendous eco- 
nomic potential of the process, Hay- 
den had resigned as head of industrial 
research for Anaconda Copper Mining 
Co. after Anaconda had decided not 
to use the process in treating Copper 
concentrates from its big Chuqui- 
camata mine in Chile. 

Together with Chemical Construc- 
tion, Chemetals faced squarely the 
challenge of chemically extracting 
prime copper and zinc from an ever 
increasing supply of brass, bronze and 
copper scrap. 


LINDEN PILOT PLANT 


In April 1950 construction of a 
plot plant was begun at Chemico’s 
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Fleyibil ity operation 
...and of quick fuel change-over 


Combination burner for, gas or 
oil, Oil burner shown in stand-by 
position for quick change-over. 


The Modern 
Cleaver-Brooks 


Model LR Steam Boiler 


Equipped with the C-B ‘| 


Rotary Burner 


Y Quick Steaming — Fast, effortless response to fluctuating steam demands 


JY Equally high efficiency using heavy No. 6 oils (or lighter oils) and all types of industrial gas 


| si the quantity of steam required in - 


your plant fluctuates throughout 
the day, depending upon the amount 
of steam-using equipment in opera- 
tion, you can cut your steam costs 
substantially with a Cleaver-Brooks 
Boiler. It operates at a full 80% 
guaranteed efficiency whether you re- 
quire maximum load use of all steam- 
using equipment ... or whether your 
equipment is not in use, requiring as 
little as 30% response — often just 
enough to heat the plant. 


Install a Cleaver-Brooks Boiler — 
oil, gas, or combination either 


fuel properly proportioned by the 
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exclusive Cleaver-Brooks Burner to 
meet your fluctuating or constant 
steam demand. Fully automatic, 
clean, with a single source for all of 
its matched parts . . . you benefit 
with lower fuel bills, less mainte- 
nance, reduced operating costs, 
greater profits. Why not consider 
changing your present boiler plant 
and think of flexibility — remember 
Cleaver-Brooks and get the complete 
facts on boilers, 15 to 500 HP — 15 
to 250 Ibs. psi. 


= 


Write for latest, fully illustrat- 
ed and descriptive Cleaver- 


Brooks Steam Boiler catalog. 


STEAM BOILERS 
‘the first and finest of their class 


Cieaver-Brooxs CoMPANY 


Cable Address: 


Buliders of & t for the G ion and 


Utilization of Heat * Steom Boilers * Oil and Bitumen 


Tonk-Cor Heaters * Distillation Equipment * Oil and 
Ges-Fi: Burners 
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Dept. G-344 E. Keefe Ave., Milwaukee 12, Wis., U.S. A. 
Clebro-Milwavkeewis 
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Defense 
Project 


erhaps the most interesting feature 
of this Duraspun High Alloy Casting is that four different sizes 
of centrifugal castings ore involved. These vary from 34” to 
3%” in diameter. Sections, outlets, collar bands, lugs etc 
were all welded together in our shop to form the retort as you see 
it in the picture. Assembled weight runs around 7464 pounds. 
High alloy castings is our business—not merely the adjunct 
of an extensive steel founding business. We have the experi- 
ence — 30 years in the static casting division and 20 years on 
centrifugal castings. We pioneered both kinds for castings in this 
country. And we have excellent testing and checking facilities, 
including a 400,000 volt X-ray machine and gamma-ray units. 


If you would like this combination of wide experience, modern 
shop practice, up-to-date equipment and full testing facilities 
working on your next 7 alloy casting, bring it to us. 


THE DUNALUY COMPANY 


Offic Plc nt: *EasternOttice. ‘st Street, New York 17, 


METAL GOODS CORP;-Datlas + Denver + Houston Kansas 
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Linden, N. J., experimental station. 
Chemico and Chemetals cooperated 
in construction and operation. Ex- 
pense of initial research was borne 
vy Chemico, while all further re- 
search, engineering facilities and other 
piloting costs, estimated at $750,000, 
ave been met by Chemetals. 

George F. Van Hare, Jr., a chemi- 
cal engineer who had been one of 
the first assigned to the Sherritt Gor- 
don and Howe Sound jobs and who 
had solved many practical engineer- 
ing problems on those projects, was 
put in charge of the Liste pilot 


| plant by Chemico. Engineering 
| director for Chemetals at the outset 
| was Curville J. Robinson, now in 


Europe. In mid-1951 Richard B. 


| Montgomery, a chemical engineer 


with 30 years of experience in non- 
ferrous metals, 20 of it with Ameri- 
can Brass Co., came out of retirement 
to head engineering for Chemetals 
and help get the Linden pilot plant 
running smoothly. 

First powder producing run was 


| made on July 21, 1950. Brass scrap 


leaching and treatment were begun 
in February 1951. 


| EYES ON MANGANESE 


After successfully demonstrating 
that copper powder equivalent to 
electrolytic copper can be economi- 


| cally recovered in plants handling as 
| little as 25 tons of scrap per day, 
| Chemico and Chemetals have since 


September 1950 been teamed up on 


| the manganese process. They are now 


getting ready for tests in a pilot plant 
handling 5 tons of manganese concen- 
trate a day. 

Under an exclusive license from 
Chemico, Chemetals will sublicense 
the copper scrap process in the U.S., 
Canada, Mexico and the United 
Kingdom. It has preferential rights 
elsewhere, with an option to exclusive 
world rights after four years. 

The right granted to Chemetals by 
Chemical Construction to sublicense 


| the manganese recovery process is 


exclusive in the U.S., Canada, Peru, 
Brazil and Mexico. It may later be- 
come exclusive throughout the world. 
On all licenses granted so far to 
Chemetals, royalties will be split 
equally with Chemico. 


CHEMICAL REFINEMENT 


“A vast and challenging field,” 
predicts General Porter, “lies ahead.” 
Chemical Construction, together 


| with the other companies embarked 


on this enterprise, is determined to 
meet this challenge by every engi- 
neering skill. For, as General Porter 
prophesies, “The era of chemical re- 
finement of metals is just beginning.” 
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Terra Cotta grinding room in 1883 es 
The efficiency of mass production was 
recognized a century ago, but crude, Wil Pureday 
slow-moving machinery stymied oper- TOLL 
ators from realizing its full potential. ; 


For 50 years, Traylor has worked with leading pro- 
ducers to develop machinery that will get the most 
out of modern advances in techniques and methods. 
The right solution to any grinding problem is es- 
sential before a large investment in equipment is 
made. It takes experience to provide the right 
answer. Traylor has experience . . . half a century 
of it. Use it to your advantage. 


TRAYLOR & MANUFACTURING COMPANY 
(461 MILL ST., ALLENTOWN, Pa. 
SALES OFFICES: New York + Chicago + Los Angeles 
Canadian Mire: Canadian Vickers, Ltd. Montreal. P. Q. 
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What’s U.S. Rubber doing 


for designers? 


This pipe, used for handling 
corrosive solutions, is one of 
the many products made of 
Enrup, U.S. Rubber's new 
compound. It is readily 
adaptable to processing by 
a wide variety of methods 
Enrup has high chemical 
resistance, temperature re- 
sistance, and exceptional 
toughness. 


The graph below shows the 
range of hardness in which 
Enrup shows up to best 
ulvantage. New design po- 
tentialities are constantly 
coming to light. since Enrup 
fills the gap left by the limi- 
tations of other materials. 


Desionens and other users of plastics and rubber com- 
pounds now have a great new compound at their dis- 
posal. They need no longer be handicapped by the lack 
of a high-strength material, of a hardness of 85 Shore 
Durometer A with a modulus of 5,000 up to 80 Shore 
Durometer D with a modulus of 250,000. 

This U.S. Rubber development is Enrup, a thermo- 
setting plastic. Enrup has excellent impact strength, good 
stability and structural strength. It has a steadily mount- 
ing list of uses and applications. 

Enrup may be just what you have been looking for to 
solve your design problem. For information write to 
address below. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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Thousands of tons 


mined daily, 


Loading o ship with Sulphur at Galveston 


but where does it all go? 


| _ an old saying: ‘It takes a chemical to 
make a chemical,’ certainly applies to hydrochloric acid. 


No chemical engineer has to be told how hydrochloric 
acid is made but sometimes with the mind focussed on 
the word “hydrochloric” little thought is given to another 
word “sulphuric.” It is this word that calls attention to 
the fact that to make one net ton of 20° Bé hydrochloric 
acid by the H2SO4 process requires about 950 pounds 
of this acid, basis 100%, which is equivalent to 320 
pounds of Sulphur. About one third of the annual hydro- 
chloric acid production is made by the use of sulphuric. 
The sulphur is not lost because salt cake, a by-product, 
also has commercial value. But any way you figure it, 
the hydrochloric acid industry is an important consumer 
of Sulphur in the form of sulphuric acid. In fact, it takes 
several days’ production from all the Sulphur mines to 
take care of the annual production of this one com- 
modity alone. 


MURIATIC E 


ACID 


When one considers all the other chemicals that require 
sulphuric acid or other Sulphur compounds for their manu- 
facture, it is not difficult to appreciate how faithfully 
the Sulphur Industry is serving industry today in spite of 
the great demands made upon it. 


Texas Gulf Sulphur Co. 
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75 East 45th Street, New York 17, N. Y. 


Mines: Newgulf and Moss Bluff, Texas 
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cleaned before it can be used 
as a fuel. Koppers-Elex elec- 
trostatic precipitators clean 
this gas to residuals as low as 
.002 grain per cubic foot. 


ustry is continually searching for new ways to stop 
waste and increase production and efficiency. A good example of this 
is the Koppers-Elex electrostatic precipita*or. Shown below are a few 
typical ways industry uses them to combat waste . . . 


FLUE GASES from recovery boil- 
ers in pulp mills contain valu- 
able materials. Koppers-Elex 
electrostatic precipitators re- 
cover several hundred thou- 
sand dollars worth of these 
materials yearly. 


FLY ASH from power plants and 
factories may drop a blanket 
of dust extending three to five 

i Koppers-Elex electro- 
static precipitators stop this 
nuisance and preserve public 


good will 


Guerenteed: All Koppers-Elex electrostatic precipitators are guaranteed to equal or better 
(under tests made by your own personnel) any efficiency or residual content you specify. 


ENGINEERS! Yow should know about these six design 
features of Koppers-Elex electrostatic precipitators! 


” OPPERS has made sweeping improvements in electrostatic 
precipitator design! For example, double chambers eliminate 
expensive by-pass systems and the resultant loss of materials dur- 
ing inspection or maintenance. And re-entrainment is sharply re- 
duced because rapping is sectionalized. 


Successive collection zones are separately energized to provide 
maximum voltage for highest collection. And because each field is, 
in effect, a separate precipitator, the outage of one field does not 
stop gas-cleaning action. In addition, completely enclosed and com- 
pact '‘package"’ mechanical or vacuum tube power packs simplify 
installation and operation. 

Another exclusive Koppers feature is the drag scraper which 
provides continuous dust removal, eliminates plugged hoppers 
and prevents bothersome dust build-up. For detailed information 
on recovery, gas-cleaning or nuisance abatement results write 
today to: Koppers Company, Inc., Precipitator Dept., 216 Scott 
Street, Baltimore 3, Md. 


4— DUST COLLECTS 
AT BOTTOM 


If you have a gas-cleaning 
problem, write todey to: 
Koppers Company, Inc., 
Precipitator Dept., 216 Scott 
St., Baltimore 3, Ma. 


ELECTROSTATIC 
PRECIPITATORS 
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Bibliography 


TREATISE ON PowpEeR Metat- 
Lurcy. Vol. III. By Claus G. 
Goetzel. Interscience Publish- 
= Inc., New York. 898 pages. 


Reviewed by C. L. Mantell 


Here we have the third volume of 
the treatise. The first covered tech- 
nology of metal powders and their 
products. The second covered applied 
and physical powder metallurgy, in- 
dustrial materials, the practical evalua- 
tion and theoretical analyses of the 
materials, products and processes. 

The third volume is a classified and 
annotated bibliography with 5,535 
numbered references to the literature 
and 6,330 references to patents. The 
literature survey is broken up into a 
number of sections covering the his- 
tory, eviews and texts, the industrial, 
design and economic aspects, and the 
nomenclature in a general section; the 
production of powders by mechanical, 
physical, chemical, electrical, and 
miscellaneous processes, the methods 
and equipment for manufacturing 


specific compositions for metal, alloy, 
and compound powders, the proper- 
ties and behaviors of these sual, 
their testing and contro] in manufac- 
turing operations, in a second section; 
the powder processing methods and 


equipment including conditioning, 
pressing and briquetting, sintering, 
combinations thereof, extrusion, metal 
working and subsequent treatments 
in a third section; the powder metal- 
lurgy products such as those which are 
refractory or rare, the hard metal com- 
positions such as the carbides, electri- 
cal contacts, electrodes, brushes, and 
materials for electronic application, 
the magnetic materials of the perma- 
nent and semipermanent type, the 
ferrous materials and products, the 
nonferrous alloys of copper, nickel, 
cobalt, aluminum, magnesium, the 
precious metals and the base metals 
of low melting point, porous products, 
those applied for frictional uses, dental 
alloys, jewelry, medallions, welding 
electrodes, heat generation agents, 
coatings on powders and powder prod- 
ucts, and sundry uses, in a fourth sec- 
tion; and a fifth under the heading of 
Theoretical Discourses. 

The patent literature bibliography 
is somewhat similar in type save that 
it is more closely subdivided as to 
methods of production of the pow- 
ders, the metal and the nonmetal 
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powders themselves, the processin 

methods and equipment, the cnupetr 
tions and manufacture, as well as the 
applications. 

t would appear, as in the Vols. I 
and II, that very little if any of the 
information appearing in the literature 
to date has been overlooked or 
omitted. Cooperation has been re- 
ceived by the author from authorities 
in all the industrial countries of the 
world. For the many Nor to which a 
specialized bibliography may be put, 


Admirable 


aND Paper CHEMISTRY 
AND CHEMICAL TECHNOLOGY. 
By James P. Casey. Interscience 
Publishers, New York. 795 
pages. $15. 


Reviewed by R. S. Aries 


The chemistry of papermaking has 
made tremendous strides during the 
last three decades, yet there has been 
no commensurate increase in our book 
literature on the subject. This book 
fills the gap in an admirable way. Prof. 
Casey, who was associated with the 
New York State College of Forestry, 
has given us a thorough, penetrating 
and critical analysis of pulp and paper 
chemistry, enriching our literature 
with a well documented compendium 
on the subject. His more recent work 
with the A. E. Staley Co. as well as 
the aid which he has received from a 
number of experts in the industry have 
no doubt left an imprint on the book. 

Volume I deals with the basic 
aspects of cellulose and hemicellulose, 
lignin and pulpwood. The chemistry 
of all of the older and various of the 
newer and more unusual methods of 
pulping is treated in detail, including 
chapter on semichemical processes as 
— as the pulping of annual grasses. 
Chapters on bleaching, fiber prepa- 
ration, sheet formation, _ sizing, 
wet strength, coloring, microbiology, 
2 and water requirements follow. 

e contents of Vol. II, still to be 
published, wil] include properties of 
paper, printing and what may be a 
comprehensive treatment of resin ad- 
dition. 

Prof. Casey has made skillful use of 
the literature. While there is hardly 
a page without references, he has not 
overdone his citations, and in most 
cases has applied his critical analysis 
and basic knowledge of the subject. 
The book is fundamental in nature, 


et it can hardly be called theoretical. 
it has been written for the chemically 
trained man rather than the business 
man who so often is the paper mill 
superintendent. 

Congratulations are in order for this 
fine work done by the author and his 
collaborators. This work will be of 
value both as a textbook and reference 
for everybody working in the paper in- 
dustries. Most of its sections can also 
be viewed as a fine treatment of ap- 
plied colloid chemistry. Let us hope 
that other segments of the chemical 
process industries will have as patient 
and thorough workers as Prof. Casey 
who will enrich our technical litera- 
ture with more books of its breadth 
and depth. 


Fer Pre-Meds 


Topics Paysicat CHEemis- 
try. Second edition. By 
W. Mansfield Clark, William 
& Wilkins Co., Baltimore. 777 
pages. $10. 

Reviewed by F. C. Nachod 


When Dr. Clark brought out the 
first edition of this text in 1948 he 
was fully aware that it was “sufficiently 
unconventional to constitute a risk” 
for the publishers. Little must he or 
they have thought that the approach 
of “Topics” was so successful as to 
warrant a second edition in so short 
a time. 

The over-all plan of the 30 chapters 
has been maintained and the changes 
generally are but minor additions and 
expansions. The refreshing essay-like 
style will gain many friends for Dr. 
Clark, not necessarily limited to pre- 
medical students. Particularly, teach- 
ers of introductory general or physical 
chemistry courses who have a high 
“mortality” rate during lecture or reci- 
tation period would benefit by using 
“Topics” as “tonics.” 


Metheds & Evaluation 


Licnt Hyprocarson ANAL- 
ysis. Ed. by O. W. Burke, 
k. C. E. Starr, Jr., and F. D. 
uemmler. Reinhold Publish- 
ing Corp., New York. 639 
pages. $15. 


Reviewed by V. A. Kalichevsky 


The rapidly growing interest in com- 
mercial utilization of light petroleum 
hydrocarbons resulted in the develop- 
ment of many new analytical pro- 
cedures which were withheld from 
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publication during the war. Selected 
information on this subject is col- 
lected in the present volume which 
includes also the postwar material and 
brings the summary up-to-date. The 
work was done under the auspices of 
the Butadiene Committee on Specifi- 
cations and Methods of Analysis. The 
book is divided into nine chapters. 

Chapter 1 on History and Function 
of the Committee on Butadiene Speci- 
fications and Methods of Analysis re- 
views the work of the committee. 

Chapter 2 on Butadiene Production 
Processes presents a brief summary of 
commercial methods used in manufac- 
turing butadiene. 

Chapter 3 on Butadiene Specifica- 
tions and Applicable Test Methods ex- 
plains the purpose and need for the 
specifications accepted for the product. 

Chapter 4 on Schemes of Analysis 
discusses general schemes applicable to 
the analysis of gas mixtures common 
to the petroleum industry. 

Chapter 5 on Sampling and Han- 
dling of Light Hydrocarbons prepared 
by Martin Shepherd, U. S. Bureau of 
Standards, summarizes precautions to 
be observed in securing representative 
samples. No standardized procedures 
are recommended for sampling mate- 
rials such as gases rich in gasoline 
hydrocarbon vapors under the plant 
conditions 

Chapter 6 on Safety Precautions for 
Handling Light Hydrocarbons dis- 
cusses the hazards involved in sam- 
pling. No emphasis has been made on 
the danger of spontaneous explosions 
that may occur in handling butadiene 
concentrates 

Chapter 7 on Analytical Methods 

363 p is the heart of the book. 
The chapter contains 54 official test 
methods issued by the Office of Rub- 
ber Reserve with pertinent literature 
references. This is the largest collec- 
tion of specific procedures for analvsis 
of light hydrocarbons appearing under 
The ASTM method of 
presenting the information has been 
followed making the book an excel- 
lent manual indispensable to everv 
laburstére engaged in the analvsis of 
light hvdrocarbons 

Chapter 8 on Preparation of Sam- 
ples of Known Composition for Test 
Programs by J. W. Tooke refers to 
the technique which has been de 
veloped for cooperative work in testing 
samples of gases 

Chapter 9 on Evaluation of Accu 
racy and Precision of Methods dis 
errors and limitations of the 
analytical procedures. The number of 
tables seems to be excessive particu 
larly because their detailed analvsis is 
omitted 
The book is a valuable addition to 
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the branch of analytical chemistry con- 
cerned with testing light hydrocarbon 
mixtures and fills the existing gap in 
the available information on this sub 
ject. No well-equipped petroleum 
laboratory can afford to miss this book 
in its library. 


Tang Ol 


Das Horzorr. By Ewald Fon- 
robert. Berliner Union, Stutt- 
gart. 560 pages. DMS86. 


Reviewed by M. Wulfinghoft 


This is the work of a specialist who 
has devoted most of his professional 
life to the study of tung oil, its ori- 
gin, recovery, distribution, properties, 
chemistry, testing and applications. 

The presentation is precise and sys- 
tematic. A brief introduction gives 
the historical background. Botanical 
data are covered on 9 pages. Areas of 
growth are subdivided according to 
location: China, North and South 
America, Africa, Asia, Australia, and 
climatic prerequisities and effects of 
various local factors are pointed out. 
The following 25 pages deal with re- 
covery methods, shipping and storage, 
commercial usages and standards, with 
particular reference to the Chinese 
product. 

Chapter IV discusses physical and 
physiological properties, and chapter 
V deals with the chemical compo- 
sition. Chapter VI presents, on 175 
pages, chemical processes taking place 
in the formation of standoils and sur- 
face films, isomerization, polymeriza- 
tion, carbocyclic compounds, di-acids, 
ester conversion, and changes due to 
the presence of oxygen. Treated in 
detail are reactions with hydrogen, 
halogens, ozone, peroxides, sulphur 
and its compounds, NH,, NO., HNO 
and HNO,, thiocvanates an elaeo- 
stearic compounds, urea, phenol, 
maleic acid and acroleine. 

Tests are treated fully in chapter 
VII, and standard testing methods are 
reviewed and critically appraised. 

Chapter VIII describes uses and 
limitations in certain lacquers (other 
than in paints), in the soap industrv, 
in the resin and plastics fields, and in 
connection with paints. 

A chapter on surrogates and substi- 
tutes follows. In addition to an author 
index (about 3,000 entries) and a sub- 
ject index there is a list of patents 
(with approximately 1,000 entries). 

Since much of the text is in fine 
print, the quantity of the information 
contained in this volume would in 
itself suffice to make it a valuable aid 
to users, manufacturers, researchers 
and laboratory men interested in the 
subject of tung oil. 


Further 


Advances 


Hererocyciic Compounns. 
Fdited by Robert C. Elderfield. 
Vol. 3 (442 pages; $12) and 
Vol. 4 (674 pages; $17). John 
Wiley and Sons, New York. 


Reviewed by Edgar A. Steck 


The two volumes at hand represent 
further advances in a well established 
series on heterocyclics which give the 
user thorough discussions of certain 
of the numerous segments of the field. 
As in the past, the authors of the sec- 
tions of the work have been chosen 
from the groups active in research. 
These two volumes were once in- 
tended as one, but the choice of two 
separate ones for consideration of the 
polycyclic types containing one nitro- 
gen atom has permitted better han- 
dling for both authors and users. Each 
unit of the series further attests the 
care and balance in the planning which 
make certain of its elegance as well as 
value. 

The total costs may be high, but 
the outlay is small for the information 
available. 

Volume 3 of the compendium in- 
cludes discussions on indole, isoindole, 
carbazole, pyrindine and related types, 
tropane and similar types having nitro- 
gen bridges; Volume 4: quinoline, 
iso-quinoline, acridine, phenanthri- 
dine, and benzoquinoline types. These 
numerous units are handled with the 
same fundamental thorough pattern, 
but with sufficient individuality to 
keep healthy tem »0. The greater num- 
ber of articles have been due to the 
efforts of individuals engaged in aca- 
demic work, but there have been some 
contributions from industrial scientists, 
too, in these volumes. It is to the 
credit of all that the intertwining of 
importance of reactions and applica- 
tions have not been neglected, even in 
some rather non-obvious connections. 
The patent literature has been handled 
with the care due it. The publishers 
have given much opportunity for the 
contributors to indulge in the use of 
many structural formulas, and hence 
the use is not tedious as it could be 
otherwise. 

It is usually easy for one to criticize 
even the best of efforts. About this 
series, however, very few unfavorable 
comments can be made. The un- 
settled situation with respect to 
nomenclature in several of the ring svs 
tems must be considered at fault rather 
than use of non-C.A. methods here. It 
would still be helpful. however, to 
have some scheme (perhaps as on the 
backs of “Beilstein’’) for the readv in 
dication of the scope that each volume 
covers. 
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BOARD 


Dicol*: 
This mixture of diglycols, pre- 
dominantly diethylene glycol, hes 
shown ovtstanding efficiency in 
plosticizing and humectant appli- 
cations plus up to 20% sav- 
ings! Write for samples, dota. 


Kreelon* CD: 
The only product of its kind on the 
morket, Wyandotte Kreelon CD 
b the od ges of o 
synthetic detergent and a deter- 
gent-promoter. Produces long-last- 
ing suds . reduces skin irrito- 
tion. Kreelon CD offers as high as 
70% of d 


gency 
in cotton cleaning. Write for de- 
toils. 


Soda Ast, Caustic: 
Supply of these basic chemicals is 
adequate for the present; 
we're increasing production to 
meet the expanding needs of 
industry 


Pp pr vsing 
this whitest pigment extender 
known (Wyondotte’s precipitated 
colcium corboncte), worrant cost 
comparison with cheapest notural- 
rubber formulas. Other profitable 
epplications: point, paper, ink 
monufacture. 
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Production from this and other Wyandotte chlorine-caustic cell rooms is being increased. 


Wyandotte expands 
chlorine production 


Current expansion of chlorine pro- 
duction at Wyandotte is intended 
primarily to meet the needs of fast- 
growing market requirements. 

If your needs for chlorine are in- 
creasing, let us know what you ex- 
pect them to be; and if you have 
any chemical problems arising from 
increased production, tell us about 
them. That way we can do a better 
job of servicing you, now and in 
the future. 

Centrally Located 
Wyandotte, with over 62 years’ ex- 
perience, has the know-how and 
facilities to take care of its cus- 
tomers. Our central location, on 
one of the world’s great waterways, 
on major railroads and several ma- 


jor truck lines, helps assure a steady, 
continuing supply of chlorine, soda 
ash, bicarb, caustic and other 
chemical raw materials. 
Wyandotte’s company-owned re- 
sources are your guarantee that we 
can produce and deliver. Read the 
“Bulletin Board” for the latest 
facts on other Wyandotte products. 
And for further information, write 
Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. Offices in 
Principal Cities. 


@REG. U.S. PAT. OFF 


yandotte 
CHEMICALS 


Dependable Source for Chemical Raw Materials % Ne 
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| 
‘re. 
Purecal: 
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SFASTER 


SPEED OVEN 


Dries More Than 
Twice as Fast 


Solid cast aluminum, conducts heat away 
fast. Visible indicating desiccator. Pro- 
tected grease seal and vacuum breaker. 


NO. 5175 
FAN-COOLED 
SPEED 
DESICCATOR 
Higher cooling capacity 
for continuous work. 
fan takes heat awoy 
from bow! to maintain 
cooling efficiency 


FORCE-COOLED 
SPEED 
DESICCATOR 


Fan inside drying cool- 
ing chamber circulates 
air through bulky loads 
es fan below chamber 
carries heat away. 10'2 
inch diameter by 9 inch 
deop insid 


Write Dept, CE-2 Today for Full Description 
and Prices. 


CONTROL EQUIPMENT 


9330 ROSELAWN «+ DETROIT 4, MICH 


Jocent Books 


Subject 
Soda Ash 


Steel Piping 


Refractories 


JUST 


That's a fact! Ansul les were designed 
for use by inexperienced operators. These 
patented nozzles provide a flattened cone- 
shaped discharge of dry chemical. The 
stream of dry chemical helps to shield the 
operator from the radiant heat of the fire. 
At the same time the pattern of the dry 
chemical stream, its velocity, etc. have been 
proved to be most effective in fighting 


Its properties, loading and unload- 
ing, handling and storage. Numer- 
ous sketches showing handling 
methods and equipment. 64 pages. 


Data on general characteristics of 
the manufacturing industries and 
on the value and quantity of prod- 
ucts made and shipped. 


Manual and general description to 
help the Mutual Security Agency 
explain how industry does and uses 
research in the United States. 90 
pages. 


Current research and research needs 
in agricultural pesticides for the 
— of USDA investigators and 
or industry's information. 


Latest approved form of 56 widely 


used specifications for carbon-steel 
and alloy-steel pipe and tubing, in- 
cluding stainless. 384 pages. 


Standard and tentative specifications, 
classifications, test methods and defi- 
nitions. 293 pages. 


Hew to Order 


Bulletin 5. Third edition. 
Solvay Sales Div., Allied 
Chemical & Dye Corp., 40 
Rector St., New York 6, 
N. Y. Gratis. 


“Annual Survey of Manufac- 
tures: 1949 and 1950.” Supt. 
of Documents, Washington 
25, D. C. $2. 


“Applied Research in the 
U.S.” Publication 210. Na- 
tional Research Council, 
Washington 25, D. C. $1. 


“Toxicity of Insecticides, 
Fungicides, and Herbicides.” 
Agricultural Research Admin- 
istration, Washington 25, 
D.C. 


1932. edition. American So- 
ciety for Testing Materials, 
1916 St., Philadelphia 
3, Pa. $3.50. 


1952 edition. American So- 
ciety for Testing Materials, 
1916 Race St., Philadelphia 
3, Pa. $3. 


ABOUT ANYBODY CAN GET EXPERT 
RESULTS WITH THAT EXTINGUISHER! 


SEE PAGE 322 


flammable liquid, gas and electrical fires. 
Besides greater extinguishing effectiveness, 
Ansul users receive many other benefits . . . 
water-tight construction for more dependa- 
ble fire protection; corrosion resistant con- 
struction for long life with low maintenance 
costs; quick, easy on-the-spot recharge for 
continuing fire protection; non-conductor 
and non-toxic for safety of operators, etc. 
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HasTELLoY 


Used to introduce chlorine gas into a chlorinator 
at 100 deg. F., these Hasrexoy alloy reducers 
are still in operation after one year’s service. 
The material previously used, iron-silicon alloy 
castings, failed because of poor mechanical 
strength. 


The cost of each Hastettoy alloy reducer 
has been about seventy cents a day, based on 
actual performance records to date, and since 
the reducers are still in service the final cost 
figure will be even lower. 


The reducers were fabricated from HasTELLoy 
alloy C sheet. Ten-gage sheet was cut to size, 
rolled in the shape of a cone, and then welded 
to form the body. The top and bottom flanges 


HAYNES 


Haynes Stellite Company 


A Division of 


were circle-cut from 12-gage sheet and then 
welded to the body. The assembly was then 
solution-treated to impart maximum corrosion 
resistance. All welds were made with a HELIaRc 
torch using alloy C bare drawn wire. 


The story of these reducers proves once again 
that Haste voy alloys resist severe corrosion 
... are easy to fabricate . . . and are economical 
to use. They could be the solution to your cor- 
rosion problem. Fill out the coupon below for 
the new 40-page booklet giving the full story of 
the three grades of Haste toy alloys. The 
booklet will help you select the grade you 
think most suited to handle your problem. 


“Hastelloy”," Haynes” and “Heliare™ are trade-marks 
of Union Carbide and Carbon Corporation. 


Haynes Stellite Company 
725 S. Lindsay Street - Kokomo, Indiana 


booklet “Hasteoy Nickel-Base Alloys” 
Title 


fe 
longer life 
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ae 
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COUPON 
Union Carbide and Carbon Corporation 
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COOKED UP THIS COOKER... 


WHAT CAN WE COOK UP FOR YOU? 


pc will design and make any tailored or standard 
pressure cooker or any similar piece of process equip- 
ment to your exact specifications. 

The pressure cooker shown is typical of p4« designing 
and manufacturing ability to meet specific requirements 
for specific processing operations. It is a stainless steel 
jacketed unit, with No. 4 polish inside, designed for 
50 Ib. pressure on both sides to meet ASME standards. 
The cover with an integral double-propeller agitator, 
is counter-balanced for easy cleaning and loading. 


No matter whether your present needs are for a kettle, 
agitator, or any type of pressure vessel, pte will work 
out an answer for you. Write pe today—for specific 
design assistance or for more complete information. 


Pp * Sulfonators 

Brine Heaters * Brine Coolers 

Freon Coolers * Soap Crutchers 

Ribbon Blenders * Fuel Oil Heaters 
Vapor Condensers * Lube Oil Coolers * Lube Oil 
Heaters * Reaction Vessels * Instantaneous Heaters 


the Patterson-Kelley Co., Inc. 
Patented 160 Lackawanna Ave. East Stroudsburg, Penna. 


@ 1701 
101 Pork Avenue, New York 17 * Roilwoy Exchonge Building, Chicago 4 * 1700 Walnut Street, Philedelphic 3 * 96-A Huntington Avenve, Boston 16 * ond other principal cities 
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= Mixers * Coolers * Kettles * Agitators 
Nitrotors * Reboilers * Avutoclaves 


Pumps that Give You Peace of Mind 


Handling a coagulating solution calls for pumps 
that need no excuses, If performance falters, 
even briefly, expensive troubles can result. And 
if the pumps are not metallurgically exact, there 
is the possibility of staining the end product 
with consequent destruction of value. 

So this manufacturer turned to LaBour, be- 
cause LaBour pumps have an unequalled repu- 
tation for staying on the job. Moreover, LaBour’s 
nearly 30 years of experience in serving the 
chemical industry has created foundry methods 
that assure meticulous adherence to metallurgi- 


cal specifications. The pumps in the picture are 
non-priming, and the hydraulic job (300 G.P.M. 
against a 70 foot head) isn’t difficult, but this 
buyer wasn’t willing to take a chance with any- 
thing less than a LaBour. 

Can you afford to take chances on your pump- 
ing jobs? When you specify LaBour, there will 
be no grounds for anyone to question your judg- 
ment, no matter what happens. You'll get true 
pumping economy as well as peace of mind when 
you put LaBour’s on the job. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. * Elkhart, Indiana, U.S.A. 
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Although Oxalic Acid is found natu- 

rally in rhubarb, this basic chemical 
is produced in quantity at Pfizer through a 
microbiological fermentation process per- 
fected in the Company's Research Labora- 
tories. The Pfizer process yields Oxalic Acid 
of high purity. 

Because of its ability to solubilize iron 
oxide, Oxalic Acid is highly effective as an 
ingredient of metal cleaning compounds, in 
radiator flushes and as a rust remover in 


textile and leather processing. Its bleaching 
properties make it useful as a laundry sour 
and in the treatment of straw, cork and 
leather. 


For more detailed information on the 
varied uses of this important organic acid, 
write for Technical Bulletin *34. 


CHAS. PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N. Y. 
Branch Offices: 

Chicago, tll.; Sen Francisco, Calif; Vernon, Calif. 


Manufacturing Chemists For Over 100 Years PETER 
® 
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Notional Product, Billions of Dotiorg 


MORE GOODS 
FOR MORE PEOPLE 


Gross 
netional 


product 
| 
4 


196! 


193) 1941 195! 
Dete: Dept of Commerce 


Estimates: McGrom-Hill Dept of Economics] 


abo index Number, 1947-100 


CHEMICALS 
KEEP SHOOTING UP 


Chemicals 


Totol 

industrial 

+ production 


1931 1941 1951 196! 


Dete: Federe! Reserve Boord, Chemice! Week 
Estimetes: Dept of Economics 


index Numbers, 
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What Can Happen by 1962 


What can the process industries expect by 1962? 
That, says McGraw-Hill’s economists, hinges on our over-all 
economy. Here’s the picture as they see it. 


Chemicals and allied industries 
promise to grow spectacularly in the 
next ten ew Their production 
trend is still shooting upward as new 
developments broaden the range of 
chemical products. Chemical produc- 
tion as measured by Chemical Week's 
= index may well gain 75 percent. 

¢ great expansion is coming not 
in the old-line heavy chemicals, but 
in new specialty chemicals, and par- 
ticularly in synthetic products to re- 
place costly fibers, metals or other 
natural materials. 

Synthetic fibers are growing at a 
rate that may double their markets 
by 1961. Orlon and Dacron will re- 
place cotton and wool in a large variety 
of apparel uses. Nylon will go in- 
creasingly into industrial products. 

Right now chemical plants are 
furnishing more than 20 percent of 
our textile fiber requirements. By 
1961 close to 40 percent of the fibers 
consumed by U.S. textile mills is 
likely to be synthetic. Most natural 
fibers will be chemically treated to pre- 
vent shrinkage or wrinkling. 


Howarp C. Gary prepared this 
article from a detailed survey just 
made by McGraw-Hill’s Department 
of Economics. 
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What Can Happen by 2000 


If you've got a stake in what the chemi- 
cal process industries can expect by 1980 
or 2000, you don’t want to miss the spe- 
cial forecast we'll publish next month. 
The job will be done by Dr. R. H. Ewell, 
well-known chemical economist at Stan- 
ford Research Institute. 

Look for it in our July issue. 


Plastic materials are finding new ap- 
plications every day. Production 
should top 6 billion-pounds Ps ear 
by 1961, compared with 2.5 billion 
pounds in 1951. Molding materials to 
teplace metal and wood, plastic sheet- 
ings, coatings and abrasives will all 
come into greater use. 

A swelling stream of petrochemicals 
will come from refinery byproducts as 
the oil companies go further into this 
field. The industry is convinced that 
by 1961 up to 50 percent of all 
synthetic organic chemicals will be 
made from oil or natural gas. Re- 
cently the ratio was roughly 25 oil and 
75 coal. 

Production of the conventional re- 
finery products will also rise steadily. 
The growing number of cars, trucks, 


planes and buses making longer trips 
with bigger loads means more gasoline. 
Much of it will be higher octane for 
new, hi 
iesel use is also on a sharp upcurve. 
Refiners will produce mor. of these 
and less of the heavy heating fuels. 

Drugs will be needed in lar 
quantities. Doctors will prescribe for 
more people than ever before, as both 
industry and government are increas- 
ing medical aid programs. Antibiotics 
reap the biggest benefits. But since 
the national level of medical care is 
rising, all types will gain. 

Chemicals for the farm will help 
offset the higher cost of farm labor 
and gradual depletion of soil. Fertili- 
zer, insecticides, and weed killers will 
be needed to raise crop yields per 
acre. There is a rising demand for new 
drugs to stimulate growth and reduce 
disease among livestock. Total con- 
sumption of chemicals in agriculture 
will be up a third or more if these 
trends continue until 1961. 


OVER-ALL GROWTH 


Naturally, the economy as a whole 
cannot be expected to keep pace with 
chemicals, but the over-all situation 
will reveal substantial growth. 

If we have no war, and if ten years 
from now we are enjoying reasonab 
full employment, statistics for 196 
should read something like this: 


compression engines. 


These estimates are all in 1951 
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if your process requires 
the valving of 
“hard-to-handle” fluids... 


HILLS-M¢CANNA 


THIS SIMPLE PRINCIPLE 
ASSURES POSITIVE 
LEAK TIGHT 
VALVING 


Leakproof valving of air... 
corrosive materials . . . slur- 
ries... solids... volatile and 


viscous substances = 


Hills-McCanna Diaphragm Valves om Compressor is raised, lifting dia- 
eliminate the problems involved in valv- phragm by means of a stud molded 
ing many of the so-called “hard-to- into the material. 

handle” fluids. By employing a simple 
pinch clamp principle, Hills-McCanna 
valves put an end to leakage, repacking throttling 
and contamination. f 


open 
[ 


Hills-McCanna Valves are available 4+ 
handwheel or lever operated or for —— Ni 
operation by pneumatic or hydraulic Compressor and diaphragm par- 


cylinders, diaphragm motors, electric tially lowered. Compressor design 
motors, etc. Choice of 14 diaphragm guides and supports diaphragm. 

materials, 49 body materials. Sizes from 
%" to 14". Suitable for pressures to 150 
psi., temperatures to 180° F. (higher with 
special materials). Screwed or flanged 
connections. 

Write for Catalog V-52, HILLS- 
McCANNA CO., 2341 W. Nelson St., Compressor presses diaphragm 


tightly against weir, pinching off 
Chicago 18, Ti. flow and making a tight seal. 


HILLS-MCCANNA 
saunders patent diaphragm values 


Also Manufacturers of Proportioning Pumps 
Force Feed Lubricators * Magnesium Alloy Castings 
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Economics, cont. . . 


prices. If we should have a strong 
inflation, the gross national product 
might be blown up considerably. But 
that would be simply a rise in prices. 
Our figures stand for a rise in the real 
output of goods and services. 


HOW GROWTH DETERMINED 


General growth is determined by: 
(1) Growth of the population, and 
more specifically that share of the 
population which works; (2) Amount 
of time the labor force is at work; 
(3) Effectiveness with which the work 
is done—or productivity, usually de- 
fined in terms of output per man- 
hour. 

Productivity is, in turn, determined 
mainly by: (1) The resources and 
tools used by the working force; (2) 
lhe skill and energy with which these 
tools are used. 

Population growth is a key factor 
making for an expanding economy. 
More people require an increasing flow 
of goods and services. And an ex- 
panding population provides more 
workers to turn out the goods. 

The growth of the U.S. population 
in the past decade has astounded all 
the experts. Observers attribute most 
of the gains to higher incomes. ‘The 
feeling of greater economic security 
led people to marry earlier and to have 
more children. The march of medical 
science extended the life span. 

Because of the low birthrate in the 
mid-30’s there will be fewer people of 
marriageable age within the next dec- 
ade. But continued progress in com- 
bating the diseases of old age are cer- 
tain to assure continued population 
growth, although it will be less spec- 
tacular than that of the 40's. 


LABOR AND WORK WEEK 


The labor force will not rise as 
rapidly as total population. Again, 
the smaller baby crop of the 30's 
means fewer workers in the 50’s. But 
the increasing role played by women 
in industry plus boosts in life expect- 
ancy clearly spell a rising labor force. 

Counterbalancing the rising labor 
force will be the trend toward a 
shorter working week. In 1961 the 
work week will have fallen to 40 hr. 
from the present average of 44 hr. 
Farmers will tend to work more than 
40 hr. while factory workers will put 
in less time. Hence a rise in national 
output will turn on increased effective- 
ness at work rather than more hours 


of labor. 


PRODUCTIVITY 


Industry is constantly developing 
new machines and new methods to 
multiply the effectiveness of each 
worker. The accelerated tempo of in- 
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Built at Sun Ship, on the Delaware, these 


debydrating towers now serve Western 


e 


3 


Pioneers in prairie schooners blazed a courageous trail “across the 
wide Missouri...” and across the entire continent...in their 
search for new opportunity. 


The industrial services of modern America have followed in that trail. 
Thriving farms, towns and cities mark sites where pioneers found 
only hardship... because American industry is truly “All-American.” 


Today, a// America shares the benefits of a// of America’s progress 
... because great companies develop and distribute the advantages 
latent in our natural resources .. . and because great industries like 
Sun Ship can build and deliver, anywhere in the world, the gigantic 
equipment needed to convert petroleum and various chemicals into 
light, heat, power and the other productive forces which serve 
mankind's comfort and progress. 


SHIPBUILDING & DRY DOCK COMPANY 
GIN 


ON THE DELAWARE + CHESTER, PA. 
25 BROADWAY + NEW YORK CiTY 
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that this process will continue. 


Economics, cont. . . 
INSTRUMENT | > 
: dustrial research is ample evidence 


> a It is entirely conceivable that the 
7—_ can solve them, U.S. economy may increase its pro- 
rd j ductivity 3-5 percent a year for the 
next five years. The editors of Factory 
estimate that if the most modern 
equipment and the best methods were 
output per man- 
nour in manufacturing could rise more 
than 5 percent a year for ten years. 

However, political and social con- 
siderations make it likely that actual 
results will be a bit short of the theo- 
retical maximum. Corporate profits— 
the driving force behind industry 
modernization and expansion—are a 
favorite political target. And large 
labor unions seem more intent on get- 
ting a bigger slice of the - rather 


a , — than increasing the size of the pie. 
These Trerice indicating instruments give you hair-line accuracy on all It seems that the probable step-up 


kinds of industrial and laboratory jobs. They'll provide many years of roductivity over the next decade 


trouble-free service, and they're priced right! i J about 2 percent a year. This 

was the average annual increase over 

the years 1929-1950. The growth 

RECORDING reported in this study is based on this 
2 percent rise per annum. 


OTHER GROWTH INDUSTRIES 

e@ Electric Power — The electric 
power industry has tremendous growth 
ahead. Industry observers expect in- 
dustrial power sales to rise 50 percent 
and residential sales to more than 
double by 1961. 

The growth industries—like chemi- 
You can count on Trerice recording instruments. Thermometers ore mercury-, a cals—are among the greatest users of 
vopor- ond gas-actuoted—one for any job where written records ore : electric power. And throughout all 
necessary. Recording pressure and vacuum gouges, too, ore built for 4 industry, the amount of power per 
long life. .} unit of production is growing. In 

1951, industry used about 1 billion 
kwh. for every point of production on 
the Federal Reserve Board index. But 

iF it a ONTROLLING by 1961, the ratio will probably be 
over 1.3 billion kwh. 


xs It all adds up to the fact that elec- 
tric utilities wil have to double capac- 

2) ity by 1961. 
Metalworking—Metalworking _in- 
} dustries are diverse. Some branches 
will expand more rapidly than total 


industrial production, others will la 
P 


somewhat. The major ones: 
Easily adjustable, Trerice contruls provide precision regulation with long y Automobiles—Prewar “norma!” an- 
life and simple maintenance. Yes, you'll save with a Trerice instrument of = — b | 3.5 million ee a 
nape : n replaced by new “norma 
because of top performance, low initial price and to 5.5 million. There may 
. ; not be much growth ahead for the in- 
dustry. But, on the other hand, much 
to everybody's surprise, industry out- 
put may well be sustained at the high 
1951 level. 
Trucks—This industry promises to 
. grow. ‘Trucks are competing effec- 
; tively with railroads. New transporta- 
0. T R ERICE. C0 1420 W. LAFAYETTE BLVD. tion demands—such as those arising 
H. =» DETROIT 16, MICHIGAN from the growth of frozen foods and 
Manufacturers of Temperature instruments [BRANCHES IN PRINCIPAL CITIES meats—call for the trucker’s flexibility 
Since 3 of service. 
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Railway Equipment— With ail 
their competition, railroads are clearly 
not a growth industry. But in order 
to meet their competition the rail- 
roads will have to cut costs. New 
passenger and freight cars, diesel loco- 
motives, the coal and oil-fired gas tur- 
bine locomotives now under develop- 
ment—come under the heading of 
new equipment that will be used to 
cut costs. So the output of railway 
equipment may continue at a level 
higher than betore Korea. 

Farm Machinery — Mechanization 
of U.S. farms is far from complete. 
The increased cost of hand lapor is 
spurring the process. Government 
support of farm income will provide 
the income to buy the new equip- 
ment. 

Construction Machinery—This in- 
dustry is certain to grow more rapidly 
than total industrial production. Ris- 
ing need for heavy construction and 
rising labor costs will put pressure on 
contractors to mechanize their opera- 
tions. 

e Mineral Industries—Like metal- 
working, the mining industries have 
widely varying growth prospects. 
Total output of minerals is likely to 
lag behind industrial production. 

Fuels—Natural gas—for home heat- 
ing and industrial purposes—will be 
the big gainer. From 1946 to 1951 
natural gas sales almost doubled. And 
it appears that sales will again double 
or triple within a decade. But since 
total use of energy—for heat, light, 
power and transportation—is expected 
to rise more than 25 percent by 1961 
the demand for coal and fuel oil is 
sure to increase, too. 

Metal Mining—The light metals 


(such as aluminum, magnesium and | 


titanium) promise to gain faster than 


the old standbys, such as copper and | 


iron. 


NOT A FORECAST 


For the next ten years we have in- 
dicated: (1) The substantial growth 
potential for the economy as a whole; 
(2) The extraordinary potentials for 
growth of a number of individual in- 
dustries and industrial fields. 

But a statement of potentials is not 


a forecast of business conditions ten | 


years hence. It is certain that the 
economy will continue to have its 
shares of ups and downs. And much 
will depend on how government, in- 


dustry and labor react to the unfold- | 


ing of events. 

There is good reason to believe— 
and even more reason to hope—that 
this nation will have the tolerably wise 


political and economic leadership re- | 


quired to attain these potentials. 


But the final answer on whether or | 


not they will be attained is left for 
the future to tell. 
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—an exclusive feature of 


ARDRIER DRYERS 


Cyclo-Matic Drying means this to you: 
(1) You get highest quality output—rela- 
tively cool, due to rapid moisture evapora- 
tion, short retention time in drum. (2) 
Outlet temperature and moisture content 
are thermostatically controlled. (3) No 
boiler is required — heat exchanger losses 
are eliminated. 


With Ardrier Dryers, you save on first 
cost, installation, fuel, labor, maintenance 
Capacities 2,000 — 12,000 Ibs. of wate: 
evaporated per hour, 

Learn more about the money-saving ad- 
vantages of Ardrier’s exclusive 3-pass drum 
and showering flight design. Send coupon 
for bulletin, 


Ardrier Dryers are manufactured by The Heil Co. 


are successfully processing: — 
Chemical, drug, ; 
ond antibiotic residues. 


=== TEAR OUT COUPON AND MAIL TODAY! 


ARNOLD DRYER COMPANY, Dept. 6762 
3087 W. 


Street, 1, Wis. 
Send me Ardrier Dryer bulletins. 


Vesiovs sludiges from filters. 


* Company 


Company 


Various sages ond leafy plants, — 
te final etc. 


SUE 
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ak 
Arnold Dryers 
393 


Pocess Vi 


CONSUMPTION ———- 


lor Average = 100 


300 


7 


00 
1935 37 39 MJJAS OND 


PRICES — 


1952 


Average = 


125 


is 


dd 


49 JFMAMJJASOND 


HIGHLIGHT OF THE MONTSA 


1952 


Chemical Engineering's Price Indexes 
Chemicals UP 
Oils ond UP 


Chemicols Oils & Fots 


120.33 
120.24 
18.97 
100.32 


300 


Trends in Output 
per Mon Hour 


Fertiizer 


Output Up, Man 


Hours Down 


Chemical industry rides a treadmill 
of obsolescence: you get nowhere if 
you coast. A case in point: man hours 
worked vs. productivity. The young 
industries are blessed with processes 
that lend themselves to automization 
—but they add good stewardship. 
Rayon and synthetic fibers, for in- 
stance, have swelled production by 
more than 250 percent in 12 years 
while man hours was up a scant 25 
percent. Countercurrent to this trend 
are industries like byproduct coke and 
fertilizers. Output of the former went 
up 51 percent, manhours, 50, fer- 
tilizer per manhour up 28 percent. 


June 1952—Cuemicat ENcINEERING 


Trends 
bs 
INDEX 264.00 271.46 (260.81 
> wlp ond paper. ........... 2.920 29.06 
AT wae +7 250 Pewoloum refining ...... 
200 4 tron ond Stool. 1464 17.25 18.68 
4 100 A hi il 
52.00 
P 
200 one 
aw 
Ovens -. 
100 


The new pot lines at the Jones Mills plont of the Reynolds Metals 
Company odd greatly to our country’s supplies of aluminum. Note the 
tremendous copper bus bors required to feed electricity into the 
“pots” from which oluminum ingots ore poured. Thus Revere par- 
ticipates in the government-inspired increase in aluminum production. 


it takes a lot of 


REVERE COPPER BUS BAR 


to increase aluminum production 


@ The Government has directed Revere to produce mil- 
lions of pounds of copper bus bar for the new aluminum 
plants being put into operation in order to increase the 
output of this light metal that is so essential to defense. 
Copper is the ideal metal to carry the heavy currents re- 
quired for the “pots” that produce aluminum from the 

. Thus aluminum and copper are intimately linked 
together. Aluminum is used in planes, ships, weapons, 
missiles, ammunition, and in many other defense appli- 
cations. Copper, best of all the commercial metals in 
electrical conductivity, likewise has many vital tasks to per- 
form for our armed forces, afloat, ashore, and in the air. 

Revere is glad that its large capacity for the production 
of bus bar is so valuable in these times; in our long history 
of over 150 years of service we have always given every- 
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thing possible in times of our country’s need. However, 
we are regretful that today’s government requirements 
materially limit our ability to fill civilian orders. We look 
ahead, eagerly and hopefully, to the time when the pres- 
ent urgent demands are met to such an extent that orders 
for bus bar and other Revere products can be filled more 


COPPER AND BRASS INCORPORATED 
Pounded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago and Clinton, lil.; Detroit, Mich; 
Les Angeles and Riverside, Calif; New Bedford, Mass; Rome, N. Y. 
Sales Offices im Principal Cities, Distributors Everywhere. 


SEE "MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Naw Constvacton 


Prepesed Werk 


Il, Plainfield—Hazel-Atlas Glass Co., 15th 
and Jacobs Sts. Wheeling, W. Va., plans 
to construct glass factory here. Estimated 


cost $4,000,000 


La., Luling—Lion Oil Co., El Dorado, Kan., 
plans to construct chemical plant here, 
about 14 mi. north of New Orleans. Esti- 

mated cost $31,000,000 


La., Pointe a LaHache—Sid Richardson, Fort 
Worth Natl. Bank Bidg., Fort Worth, Tex., 
plans to construct ammonia plant here, 
about 40 mi. S.E. of New Orleans. Esti- 
mated cost $19,000,000 


Neb., LaPlatte—Allied Chemical & Dye Corp., 
61 Bway., New York, N. Y., plans to con- 


struct a fertilizer plant. Estimated cost 
$25,000,000 


N_ J., Gibbstown—Hercules Powder Co., Dela- 
ware Trust Bldg., Wilmington, Del., plans 
to construct hydrocarbon chemicals plant 
Estimated cost $8,000,000 


Tex., Beaumont—Gulf States Utilities Co., 
Beaumont, plans to construct synthetic am- 
monia plant. Estimated cost $16,500,000 


Tex., Beaumont—Magnolia Petroleum Co., 
Beaumont, plans to expand octane gaso- 


line production refinery. Estimated cost 
$7,820,800 


Tex., Freeport—Dow Chemical Co., Freeport, 
plans to construct additional electric power 
facilities. Estimated cost $15,833,300 


N. M., Albuquerque—Malco Refineries, Inc., 
Roswell, N. M., plans to construct refinery 
Estimated cost $2,000,000 


Centracts Awarded 


-alif., Centerville—Visking Corp., Merchan- 
dise Mart Plaza, Chicago, Ill, has awarded 
the contract for a plastics manufacturing 
plant here to W. C. Tait, 2300 Mason St., 
San Francisco. Estimated cost $200,000 


Del., Newark—E. I. du Pont de Nemours & 
Co., Inc., du Pont Bldg., Wilmington, will 
onstruct Haskell Laboratory for Industrial 
Toxicology here. Work will be done with 
own forces. Estimated cost $2,000,000 


Fla., Fort Lauderdale—Florida Petro Chemi- 
cal Corp., c/o Petrocarbon Equipment, Inc., 
30 Vesey St., New York 7, N. Y. will con- 
struct a fuel gas and chemical plant near 
here. Work will be done with separate 

mtracts. Estimated cost $6,000,000 


Tile 
contractor, 
Fia., will 
plant 


Fla. Miami—Ojus 
Reynolds, In 
Coral Gables. 
manutactunng 
$104 


Co. c/o D. H 

306 Biral Rd., 
construct a tile 
Estimated cost 


Ga. Albany—Merck & Co., Rahway, N 
has awarded the contract for a warehouse to 
A. C. Sanford, Inc., P. O. Box 1229, Al 
bany. Estimated cost will exceed $500,000 


It., Calumet City—Catalin Corp., of America, 
1 Park Ave., New York, N. Y., has awarded 
the contract for a polystrene plant to Blaw- 
Knox Construction Co., 930 Duquesne Way, 
Pittsburgh, Pa. Estimated cost $125,000 


———Currtent Projecte—— ——Cumulative 1952. 
Contracts Work Con 
$150,000 $6,000,000 $2,357 ,000 
13, 400,000 43 , 450,000 ,654, 
60,200,000 258,965,000 158,331,000 
39, 505,000 35,330,000 107,363,000 
3,251,000 469,647,000 223,022,000 
200,000 9,728,000 24,540,000 
160 , 833 35,938,000 
$116, 706,000 $983 ,.953,000 $585, 205,000 


Ill, Chicago—Allied Chemical & Dye Corp., 
Barrett Div., 40 Rector St. New York, 
N. Y., has awarded the contract for a 
chemical plant at 130th St. and Grand 
Calumet River, to John Griffith & Son, 228 
North LaSalle St. Estimated cost 
$30,000,000 


Ill., Chicago—Interchemical Corp., 3030 West 
Sist St. has awarded the contract for a 
factory addition to Enger Bros., 4910 St. 
Paul St. Estimated cost $180,000 


Ill., Chicago—Kentile, Inc., 4532 South Kolin 
St., has awarded the contract for a ware- 
house to Poirot Construction Co., 2001 
Pershing Rd. Estimated cost $500,000 


Il, Chicago—Sherwin-Williams Co., 115th 
St. and Cottage Grove Ave., has awarded 
the contract for a laboratory to R. Gatwood, 
5601 West North St. Estimated cost 
$100,000 


Ind., Huntington — Asbestos Manufacturing 
Co., Div. of Thermoid Co., Trenton, N. J., 
has awarded the contract for a 2 story fac- 
tory to Ragner-Benson Co., Inc., 4744 West 
Rice St., Chicago, I. Estimated cost 
$1,100,000 


Ind., Kingsbury—Kingsbury & Co. 3001 
North Emerson Ave., Indianapolis, has 
awarded the general contract for a ferti- 
lizer plant and warehouse to A. J. Sachett 
& Sons, 1701 South Highland Ave., Balti- 
more, Md. Estimated cost $500,000 


Ky., Louisville—Cochran Foil Co., 1430 South 
13th St. has awarded the contract for a 
plant addition to Sullivan & Cozzart, Inc., 
822 W. Kentucky St. Estimated cost 
$100,000 


Ky., Lou'sville—Stauffer Chemical Co., 420 
Lexington Ave., New York, N. Y., will 
construct a plant for the manufacture of 
carbon tetra chloride. Work will be done 
with separate contracts. Estimated cost 
$2,500,000 


La. New Orleans—American Cyanamid Co., 
30 Rockefeller Plaza, New York, N. Y., has 
awarded the contract for a plant to recover 
chemicals from natural gas to J. A. Jones 
Construction Co., 209 West 4th St., Char- 
lotte, N. C. Estimated cost $50,000,000 


Mass., Allston—Robinson Clay Products Co., 
138 Brighton Ave., has awarded the contract 
for a warehouse and office to John R. Clark 
& Assoc. Inc. 73 Main St., Cambridge, 
Mass. Estimated cost $150,000 


Mich., Montague—Hooker Electrochemical 
Co., 1940 Ward St., Niagara Falls, N. Y., 
has awarded the contract for a plant here 
to H. K. Ferguson Co., 1783 East 11th St., 
Cleveland, O. Estimated cost $7,000,000 


Neb., Omaha—Manhattan Soap Co., Bristol, 
Pa., has awarded the contract for an addi- 
tion to Haskins Bros. soap factory at 115 
Hickory St., to A. Borchman Sons Co., 4601 
Douglas St. Estimated cost $185,000 


N. J., Vineland—Kimble Class Div. of Owens- 
Illinois Glass Co., Toledo, O., has awarded 
the contract for a plant here to Hughes- 
Foulkrod Co., 809 Schaff Bldg., Philadel- 
phia, Pa. Estimated cost $500,000 


N. Y., Syracuse—Bristol Laboratories, 
Thompson Rd., Syracuse, N. Y., 
awarded the contract for a 4 story engi- 
neering and ad Iding to 
W. E. O'Neil Construction Co., 2751 Clay- 
bourn St. Chicago, Ill. Estimated cost 
$650,000 


Inc., 
has 


h 


ration 


Pa., Philadelphia—Atlantic Refining Co., 260 
South Broad St., has awarded the contract 
for a plant and filter building to Lauter 
Construction Co., 112 South 16th St. Esti- 
mated cost $250,000 


Pa., Philadelphia—Barrett Div. of Allied 
Chemical & Dye Corp., Margaret and Ber- 
muda Sts., will construct additions fo its 
plant. Work will be done by separates con- 
tracts under supervision of Stone & Webster 
Engineering Corp., 49 Federal St., Boston, 
Mass., Engrs. Estimated cost $10,000,000 


Tenn., Knoxville—Electro Manganese Corp., 
Proctor St., N. W., has awarded the con- 
tract for plant additions to V. L. Nichol- 
son Co., 611 South Central St. Estimated 
cost $800,000 


Tenn., Memphis—Velsicol Corp., 330 East 
Grand Ave., Chicago, Ill., has awarded the 
contract for a warehouse and shop to Sam 
P. Maury Construction Co., 554 Adams St., 
Memphis. Estimated cost $100,000 


Tenn., Memphis—Virginia-Carolina Chemical 
Corp., Poplar St., has awarded the contract 
for a warehouse to E. W. G. Meers, 166 
Monroe Ave. Estimated cost $100,000 


Tex., Dallas—Diamond Alkali Co., Box 6140, 
has awarded the contract for a plant addi- 
tion to E. E. Farrow, 6109 Forest Park Rd. 
Estimated cost $541,000 


Tex., Deer Park—Diamond Alkali Co., Deer 
Park, will construct a perchlorethylyne plant 
unit here. Work will be done by owners. 
Estimated cost $750,000 


Tex., Texas City—Republic Oil Refining Co., 
Texas City, has awarded the contract for a 
platforming refinery unit to have a daily 
capacity of 6,500 bbl. to Procon, Inc., 75 
East Jackson Blvd., Chicago, Ill. Estimated 
cost $1,775,000 
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Your most dependable pounce of — 


ACETIC ACID 
ACETALDEHYDE 


Celanese’ expanded production, research and quality con- 
trol through new processing methods insure highest quality 
and lower costs ... make Celanese* Acetic Acid and Ace- 
taldehyde available to all industry in larger volume than 
ever before. 


Stocks of Celanese chemicals are maintained at principal 
industrial centers for immediate shipment in tank car, tank 
truck or drums through bulk terminals or distributors. 


Make Celanese your principal supplier of Acetic Acid and 
fer you of recently Acetaldehyde. Contract now for your future requirements. 
lished catalog “Celanese* Orgonic Call in our nearest district sales representative or write for 


Chemicals.” samples and technical data. Celanese Corporation of America, 


CHEMICALS BY CELANESE: Chemical Division, Dept. 553-F, 180 Madison Avenue, 
le Acid New York 16, 
Buty! Alcohols 


LOOK TO CELANESE FOR: 


@ Production by controlled oxidation of selected petroleum 
hydrocarbons 


@ Complete shipping service: tank car, tank truck, drum 
@ Terminals and distribution points in key locations 
@ Research that anticipates industrial requirements 


@ Expension program that looks forward to your 
growing needs 


Special Solvents 


salute to 


ASTM 
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tank 
anywhere in 
plant 
location 


With Baldwin SR-4® Load Cells you can 
completely eliminate the inefficient and 
troublesome use of the ordinary poise, 
lever and knife-edge weighing systems. 
Corrosion and accumulation of foreign 
material will no longer affect accuracies 
... Cleaning problems will be simplified. 
Instead of taking readings at each tank 
... you will be able to weigh many tanks 
from one central control booth. 

Only a few inches in height, these 
Baldwin SR-4® Load Cells are rugged, 
dependable, completely sealed and can 
be located under existing tank supports. 
The load cell has no appreciable move- 
ment and operates recorders, indicators, 
printers or control instruments through 
simple electrical circuits. 

For complete technical information, 
write for Bulletins 306, 325, 326 and 
328 describing Baldwin Load Cells, pres- 
sure cells and torquemeters. 


SALDWIWN - LIMA -HAMILTON 


TESTING HEADQUARTERS 
Eddystone Division, Baldwin-Lima-Hamilton Corporation 


Philadelphia 42, Pa. 


In Canada: Peacock Bros., Ltd., Montreal, Quebec 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


Copper BULLETIN 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


Reducing Galvanic Corrosion 
Attack in Sea Water 


When two dissimilar metals are 
brought into electrical contact in an 
electrolyte, corrosion of the less noble 
metal (anode) occurs in excess of its 
normal rates in that electrolyte while 
the more noble metal (cathode) is pro- 
tected. This accelerated corrosion is 
known as galvanic corrosion. 

Galvanic action does not occur when 
dry dissimilar metals are in contact. It 
is for this reason that iron hangers can 
be used to support copper and brass 
pipe. Also numerous mechanical de- 
vices made of several dissimilar metals 
may be successfully used in.the ab- 
sence of water. 

Galvanic Corrosion in Salt Water 

Solutions of chloride salts are recog- 
nized as being very corrosive towards 
the common metals and alloys and are 
found in (1) sea water; (2) salt refin- 
ing; (3) in the manufacture of chlorine, 
chemicals, soaps,etc.; (4) cooling brines; 
(5) vegetable sorting brines; (6) 
crude oil and petroleum products and 
in numerous other places. Since salt 
water is so widely used in industrial 
operations, galvanic corrosion is com- 
monplace because most equipment is 
generally constructed from many dis- 
similar metals and alloys. 

Galvanic Series Varies With 

Corrosive Environment 

Information obtained on a group of 
metals, examined under a given set of 
conditions makes it possible to arrange 
the metals in a galvanic series. 

The following table, showing the dif- 
ferences in behavior of eleven metals 
in sea water as compared with the 
Electromotive Series, was obtained by 
arranging these metals according to 
their potentials in solutions of their 
own ions. 


Galvanic Series ia Sea Water Electremotive Series 
Magnesium Magnesium 
Zinc Aluminum 
Aluminum Zinc 
Cadmium Iron 

Iron Cadmium 
Lead Nickel 

Tin Tin 

Nickel Lead 
Copper Copper 
Silver Silver 
Gold Gold 


However, they do not always follow 
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the same order as given in the Electro- 
motive Series generally published. The 
order frequently changes very mark- 
edly with the corrosive environment. 
Galvanic Protection of 
ase Alloys 

Plates of aluminum-base alloys, both 
with and without copper-base alloy 
bolts, were immersed in sea water. 
Within a few months the aluminum 
showed very slight general corrosion 
and more intense corrosion localized 
around the bolts. A similar test, con- 
ducted with zinc plates, gave practi- 
cally the same results. Prolonging the 
latter test eventually led to a depth of 
attack sufficient to allow the copper al- 
loy bolts to drop out of the zinc plates. 
In both instances the copper-base al- 
loys remained intact and showed no 
signs of corrosion because they had 
been galvanically protected at the ex- 
pense of the less noble metals. 


Cathodic or Galvanic Protection 

Numerous investigations have 
shown that cathodic protection of met- 
als is feasible. In practice this is accom- 
plished, for example, by the sacrificial 
protection of iron by zinc, such as gal- 
vanized iron (galvanic) or by an im- 
posed potential (cathodic protection) 
whereby corroding metal is maintained 
artificially as the cathode. This is ap- 
plicable only to certain types of struc- 
tures such as storage tanks, condenser 
water boxes and the exterior surfaces 
of pipe lines. This must be done with 
caution since certain metals may un- 
der some conditions be corroded more 
rapidly by the alkali which normally 
forms in the cathodic area. 

Satisfactory Galvanic Couples 

The extremes in potential differ- 
ences between various copper-base al- 
loys in sea water and in 3% sodium 
chloride solutions is small, seldom ex- 
ceeding 0.2 volts. Consequently copper 
and various copper alloys can be suc- 
cessfully coupled together in such cor- 
rosive media. This explains why they 
are so widely used in salt water serv- 
ices. 

The potential difference between 
dissimilar metals may be unimportant 
due to the smallness of the exposed 


Advertisement 


Fig. 1. A common method of 


tubing from galvanic 
area of the more noble member of the 
galvanic couple. For example, copper 
alloy bolts fastened in steel plates im- 
mersed in sea water do not necessarily 
lead to increased corrosion of the steel. 
In such a galvanic couple, the initial 
potential difference between copper 


protecting Duplex 
corrosion. 


and low carbon steel may range from” 


0.5 to 0.7 volts. This lack of activity is 
due to stifling of the cathodic reaction 
on the relatively small surface of the, 
copper alloy bolt head and nut. The 
stifling is due primarily to deposition 
of magnesium and calcium carbonate 
from the sea water on the cathodic sur- 
face (copper alloy). This explains why 
the widespread use of bronze bolts to 
fasten steel or cast iron parts in marine 
services has led to no difficulty from 
galvanic corrosion. 

Silicon bronze bolts and brazed 
joints used to fasten together carbon 
steel sections exposed to sea water 
have led to no measurable increase in 


corrosion of the steel because of their 
small area compared to relatively large 
carbon steel sections. 

Protecting 

Since Duplex tubes are often made 
from a combination of steel or alumi- 
num with copper or a copper-base al- 
loy, the problem of galvanic attack 
between the two diff-rent metals, in 
certain corrosive environments, can be 
solved im several ways. 

Where it is necessary to prevent gal- 
vanic action at the tube sheet, a ferrule 
of the same material as the inside of 
the Duplex tube is used. One method 
is shown in Fig. 1. 

Consult the Bridgeport Corrosion 
Laboratory for assistance with your 
galvanic corrosion problems on con- 
denser and heat exchanger tubing for 


power refining or process industries. 
(8406) 
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IN WIRE-MESH PRODUCTS 


For 70 years we've been weaving Wire Mesh. And a 
good part of that time we bave also been making things 
of Wire Mesh for people who find it is cheaper, easier 
and generally more satisfactory to “let Jelliff do it.” 


From big Dipping Baskets to tiny precision filters—from 
fuel strainers to what-is-it gadgets—JELLIFF’s Custom 
Production Department turns out fabricated Wire-Mesh 
products at speed, price and precision that mean lower 
costs and a stronger competitive position for our many 
customers. 


(His business paper . . . of course) 


If you buy or make wire-mesh assemblies as comporents 

of your own products and bave not yet bad an estimate 

from Jelliff, write today for details. No obligation, even 

pb enclose a blueprint for us to figure on. Address 
partment 15. 


Any man with business on his mind 
puts his mind on his business paper. 
The Best Informed Men in your Field 
. Somehow find time . . .even when time's 
their scarcest commodity ... to read, 
not a page or two, but thoroughly. 
And regularly. You'll find such reading 
pays off in new ideas, fresh approaches 
to tough problems, a constant touch 
with new products, new materials, 
new tools. Read every issue, editorials 
and advertising. Both are jamful of 
news and “how-to” that will keep you’ 
one of the Best Informed Men in your 
Field, too. 
This business paper in ycur hanu 


has a plus for you, because it's 
a member of the Associated 


Business Publications. It's a paid 
‘ — $ reade ip by its quality. 
CENTRIFUGALS 


gether to add new values, new 


— Clarifying paper proftabe tite 


HIGH SPEEDS STEP UP PRODUCTION 


Speed is the key-note of the high output of a : 
Fletcher. Fast acceleration brings basket quickly © Who they are 

to maximum efficiency. High running speed main- Poe 
tains efficiency. Speed in braking cuts lost time ’ @ What they've done... . 
between drying and discharge. The Fletcher handles 
more as . 17 is larger in proportion to basket © What they see ahead for the 
diameter. So for increased production let our ~ 4 Chemical Process Industries 
— advise you about a Fletcher. Also, write ai during the next 50 years. 
catalog. 


Builders of the Chemical Century 


Chemical Engineering's 
50th Anniversary Issue 


prepared by 
TWE ASSOCIATED BUSINESS PUBLICATIONS 
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Dewey and Almy Chemical Co. installation shew- 
ing 300 GPH Geaulin Homogenizer used for mok- 
ing resin shoe end edhesi 

formulations. Now in operation more than ten years. 


Chemical 
Processing ? 


FATS & OILS — A Gaulin stops separation. Controls vis- 
cosity. Produces a smoother, perfectly uniform product. 


PIGMENT DISPERSIONS — Gives a finer, more uniform 
suspension with less temperature rise. 


And in each case, Gaulin Homog- 
enizers prove a FASTER, MORE 
ECONOMICAL way to make uni- 
form and stable emulsions and dis- 
persions. 

LATEX & RESINS — Provides more uniform monomer Discover what a Gaulin Homog- 
emulsions. Better polymerization control. enizer can do for your product. 


WIRE DRAWING COMPOUNDS — Improves lubricating Our complete testing facilities and 


value and stability. Increases service life. experience in practically every in- 
dustry are yours without charge 
COSMETIC EMULSIONS — Improves texture. Boosts shelf- or obligation. Write today. 


life. Locks perfume in against evaporation. 


GAULIN PILOT PLANT — GAULIN TWO-STAGE 


ting. Gap sesting adjusta 
Operation or ess toe 


requiring upto 25 gallons to ‘Oas MANUFACTURING COMPANY, INC. 
hour 


Only 45 seconds 


expect. Moaies clean-ap required a 65 GARDEN STREET, EVERETT 49, MASS. 
World's largest manufacturer of Homogenirers, 


17” floor area. 
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HE SURE WAY TO 


= CUT HOT WATER: 


TO PROVIDE 


ANY VOLUME OF WATER 
AT THE TEMPERATURE REQUIRED! 


Here's the money-saving answer to hot water required for 
industrial needs. PICK Heaters provide hot water instantly 
— by steam injection. They're entirely automatic to provide 
and accurately maintain tem- 
peratures up to 180° F. The 
exclusive Pressurizer Piston 
stabilizes injection pressure — 
eliminates pipe hammering 
and shaking. Available in 
seven sizes with rated ca- 
pacities of 10 to 200 gallons 
p per minute. Greater volumes 
roved 
BY PERFORMANCE IN can be obtained by multiple 
FACTORIES @ HOSPITALS installations. Installation is 
LAUNORIES @ BREWERIES simple, requiring only ordinary 
pipe connections. 
Write for Engineering Details 
end Specificotions Write Dept.CE-6 


NO STORAGE TANKS NEEDED 
Compact design permits in- 
stallation im corners, on walls 
or overhead. 

EASILY CLEANED 
No coils Can be cleaned in 


@ matter of minutes — without 
dismantling. 


MANUFACTURED BY 


MANUFACTURING CO. 


BEND, WISCONSIN, U.S.A. 


“LUBRICATION ECONOMY 


“We use LUBRIPLATE on big, 
hot, heavy bearings too!” 


So states the plant engineer 
of the National Container 
Corporation of Jacksonville, 
Florida. In referring to the 
lubrication of their huge ro- 
tary kiln he said, “Since 
changing to LUBRIPLATE 
No. & wear on all bearings 
and journals has been reduced 
to a minimum.” 


1. LUBRIPLATE reduces 
{friction and wear 

2. LUBRIPLATE prevents 
rust and corrosion 

3. LUBRIPLATE is eco- 
to use 

Write today for case histories 
of savings made through the 
use of LUBRIPLATE in 
your industry. 
LUBRIPLATE DIVISION 
Fiske Brothers Refining Co. 
Newark 5,N.J. Toledo 5,Obio 


Seren? 
RICAN: y 
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REFIN' 


Le DEALERS EVERYWHERE, consult your Ci 


= 
q 
WATER HEATERS | 
Pout MAINTENANCE | 
4 | + “hh 
is 3 — «= 
RECORDING, INDICATING, 
CONTROLLING 
INSTRUMENTS ? 
flow of liquids, erdry 
Builders Iron ase 
“Pick BUILDERS-PROVIDENCE 
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eee Tefion “C-V" Rings withstand 
1. Temperature from—94° F. to 482° F. 
2. Any corrosive liquid or gas 


Why repack with ordinary materials when chemically 
inert “John Crane” Teflon “C-V” Rings can seal any 
corrosive liquid or gas and resist extreme temperatures? 
Also, they have extremely low friction characteristics— 
will not shrink, swell, harden, dissolve, corrode or deteri- 
orate. Ideal for use on all valve stems and reciprocating 
pumps as well as many centrifugal and rotary pump ap- 
plications. Cross-section design allows effective sealing at 
finger tight gland pressure. 


“‘John Crane” has developed a complete line of standard 
size Tefion “‘C-V” Rings and male and female adapter 
rings to meet practically every need. If you have special 
requirements, ‘John Crane”’ can mold additional sizes to 
fit your stuffing box requirements. 


SEND FOR NEW CATALOG 


This illustrated booklet ‘‘The Best in 
Teflon’’, contains everything you 
want to know about the many kinds 
of Teflon products made by “John 
Crane’’. Write today for your free copy. 


1809 BELLE PLA 
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PACKINGS MECHANICAL SEALS TEFLON PRODUCTS Lapping rare 
CRANE PACKING COMPANY 
NE AVENUE « CHICAGO 13, ILLINOTS 
403 ; 
: 


Bichromate Potash, Silica 
Jel... to Rotary Dryer... 


Batches of Chemicals to 


solution tanks ... 


Costly photographic 
chemicals to drums... 


Sal Ammoniac, Lead 
Oxide . . . to bagging 


machines... 


Zinc Oxide to crushers 
and grinders ... 


Hydrated Lime, etc., for 
blending to mixers... 


Go 


Model F-22 Feeder, in a Chemical Plant, 
regulating feed to belt conveyor. 


Syntron Vibratory Feeders provide an efficient, economical method of 
conveying bulk cheriicals and the simplest and easiest means of controlling 
the rate of flow. 


Their variable control of rate of flow offers a variety of feed rates from 
pounds to hundreds of tons per hour at finger-tip dial control. 


Available in a number of models and trough styles that are readily ‘ , ‘ 
adaptable to many processing systems—and that will obtain maximum WEATHERCOAT is specified by leading 
full load of the potential capacity of crushers, grinders, screens, mixers, refinery designs engineers.* 


etc..—increasing their efficiency. WEATHERCOAT is the standard for 


| other SYNTRON maintenance in leading refineries. 
\ De Q Make these tests: 
signed with Your 


Problems in Mind /  Troweling Ease—Cold 

Flexibility with Toughness 

Freedom from Shrinkage 

i Mixes with Sand for Scratch 
Coat (or buy ready-mixed 
MASTIC WEATHERCOAT) 


ELECTRIC VIBRATORS 


Send for information. Prove to your- 
self that WEATHERCOAT gives the 
best yield and is the easiest to apply. 
"Names on request. 


LONG 
VIBRATING CONVEYORS 


AMERICAN 
Bitwrmwis 2 
COMPANY 
Get the full tacts on Syntron Equipment — See its diversified applications | 200 BUSH ST., SAN FRANCISCO 4, CALIF. 
Write For FREE illustrated Catalog Providence 14, 8.1. Perth Amboy, N. J. 


Balti 3, Md. Columbus 15, Ohio Mobile, Alo. 
Tucson, Ariz. Seaottle,Wash. St. Lovis 17, Mo. 
Baton Rovge 2,lc. Inglewood, Calif. 
Ookland 1,Colif. Portland 7, Ore. 
Washington 6,0.C. San Juon 23, P.R. 
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FILTER CLOTH 
COTTON 


40 DIFFERENT CONSTRUCTIONS 
FILTER TWILLS, CHAIN CLOTHS 
AND FLANNELS 
PLATE AND FRAME PRESSES, 


DISC FILTERS, 
ROTARY FILTERS ALL KINDS 


SYNTHETIC FILTER FABRICS 


ACID AND ALKALI RESISTANT 
ae CORROSIVE SOLUTIONS 
Nylon alkoli-resistant only) 


a... & press socks fabricated to 
your inspections 


Dust orrestor tubes—all purposes 
Write for samples 
Stete width and type of equipment used. 


WM.W.STANLEY CO.Inc. 


401 Broadway New York 13, N.Y 


FRUSTROSITY* CASE No. 43: 
Mr. Hardin Kettle and his process are 
both in a jam. If he had a 1952 Brook- 
field Viscometer at hand, he would 
know all the viscosity answers — could 
make determinations directly in centi- 
poises in a matter of seconds in lab, 
plant, or both. Whether the materials 
you work with are Newtonian or non- 
Newtonian, you owe it to your wife, 
customers and co-workers to up-to- 
date information on iscom- 
eters adaptable to any problem from 
less than one to 32,000,000 centipoises. 
Ask your Lab Supply House or drop 
a line to Dept. C, Brookfield Engineer- 
ing Laboratories, Inc., Stoughton, Mass. 


*FRUSTROSITY is that «~~ con- 
dition a man gets into when hi Oe. — 
is Viscosity Determination Con- 


trol and he hasn't asked BROOKFIELD. 


Cuemicat Encrverrinc—June 1952 


How To cer rHE MO 
FOR YOUR MONEY! 


your materials handling 
operations by using CLARK EQUIPMENT. 
it’s as simple as that. 


@ That’s what they all say? Perhaps. But CLARK backs up its claim with 
facts and unmatched performance. 

On the questions of ... / Number of Trucks in Use 

Quality, Longevity Efficiency and Performance 

Vv Savings Achieved Vv Economy of Operation and Maintenance 
Vv Customer Satisfaction / Factory and On-The-Ground Service 


there is at hand—and available to you—overwhelmi 
CLARK Serves You Right! 

The whys and wherefores are available to you in two new media—the 
“SERVES YOU RIGHT” edition of our Material Handling News, and our 


new movie on the use of fork-lift trucks and industrial towing tractors in 
Plant Maintenance Work. 


g evidence that 


Each of these items 
is free to you—the 
15-minute sound 
movie, black-and- 
white, on a loan 
basis. They'll tell 
you and show you 
how CLARK enables 
you toget the MOST 
for your money. Just 
fill out the coupon, 
attach to your busi- 
ness letterhead and 
place in your “‘out- 
going” mail basket. 


INDUSTRIAL TRUCK DIVISION CLARK EQUIPMENT COMPANY BATTLE CREEK & (MICHIGAN 
Please send: Movie “Serves Yoo Right” 
Hove Representative Call. 


Nome 


Firm Name. 
Address. 
City. 


| 
- 
RK 
| “Su | 
| ELECTRIC ano GAS POWERED ie 
CLARK Fork TRUCKS 
AND POWERED HAND TRUCKS » INDUSTRIAL TOWING TRACTORS rie 
= <4 
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“UNLIMITED 


“Sealol” —the balanced pressure seal —is in 
service on all types of rotary shaft sealing appli- 
cations — on all types of products. If your sealing 
problem involves fuel pumps, hydraulic motors, 
transfer pumps, centrifugal pumps, gear boxes, 
speed reducers, agitators, gas turbines, super- 
chargers, compressors, washing machines, natural 
gas flow meters, or virtually any other type of 
product requiring a rotary shaft seal—“Sealol” has 
specialized experience and knowledge to help you. 

For example, ‘Sealol” is sealing a %” shaft 
rotating at 36,000 RPM against kerosene at 200°F. 
and 300 psi. Another application is on a 2” shaft 
at 70,000 RPM, sealing out oil mist and cir at 
230°F. and 19” Hg. abs. “Sealol” is also sealing 
a 62" shaft at 4 RPM against SAE 10 lube oil at 
1125 psi. This gives you an idea of the scope of our 
engineering and production background. 

Chances are we have the answer to your sealing 
problem. Let our engineering department go to 
work for you. Send blueprints and specifications to 
Sealol Corporation, 45 Willard Ave., Providence 5, 
Rhode Island. Plants No. 1 and No. 2 in Providence, 
Plant No. 3 in Keene, N. H. Offices in Philadelphia, 
Cleveland, Chicago, Los Angeles, Montreal, Toronto. 


All These Were Once 
DUST COLLECTION 
PROBLEMS,TOO 


48 Carbon Black 
Plants 


203 Metallurgical 
Installations 


Your electrical precipitator 
installation will individ- 
wally engineered . . . and Typical One Day 

poration’s experience graph- 
tcally shown that tower- 
i sands 6 TONS OF SODA SALT 

AT A PAPER MILL 


50 TO 100 TONS 


asset that will help Research OF CATALYST 


engineers “tailor-make” your 
Cottrell installation. For ex- 
ample, they can more quickly 
determine the right answers 
shape type ©} is- 
charge and collecting elec- 
trodes, their relative spacing, flue arrangements and many 
other factors. At Research you can count on profitable 
solutions to individual problems. 


In one chemical plant, for example, a Research Corporation 
Cottrell collects 5500 pounds of concentrated sulphuric acid 
every day. An informative booklet gives valuable informa- 
tion on this and other chemical plant installations. Write 
for your free copy. neu? 


250 TONS OF FLY ASH 
10 TONS OF ARSENIC 


RESEARCH 
CORPORATION 


405 Lexington Avenue, New York 17, N.Y. 
128 South Michigan Avenue, Chicago 3, Illinois 
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Thermo-COUPLES 


Standard 
TODAY 


Many of our spe- 
cially designed 
thermocouples 
are now stand- 
ard equipment and are being 
used constantly to measure 
operating temperatures in the 
production line or pilot plants; 
on Jet or Reciprocating Air- 
craft Engines; on regular or 
unusual applications. 

You can easily select ther- 
mocouples from our many 
standard types—Wire or Tubu- 
lar — Bayonet Immersion Con- 
tact—Exposed Loop—Protected 
—Straight or Angle. Available 
in all standard calibrations for 
Iron Constantan, Copper Con- 
stantan and Chrome! Alumel. 
Many models are equipped 
with our Quick Coupling Plug 
or Jack Connectors or screw 

fastened connection heads. 


Temperature exerts a large influence as a determinant of the 
corrosion rate of metal, with the nature of the metal and its environ- 
: ment, and the degree of temperature and duration of exposure operating ; 
Thermo Electric 0. Inc as governing factors. It does so primarily by influencing the variables ~ 
FAIR LAWN NEW JERSEY that determine the supply of dissolved oxygen at the metal surface. In | 
Sod ae closed water systems from which oxygen cannot escape, weight loss 
approximately doubles for every 60°F. rise in temperature. In open 
systems, despite a decrease in oxygen concentration, the corrosion rate 
likewise increases rapidly with te1aperature because of the speed-up of = 
oxygen transfer to the metal, the maximum being reached at about ; 
175°F. and decreasing thereafter to practically zero at the boiling point. 
In acid solutions, temperature rise also markedly accelerates corrosion 
while in alkali solutions, on the other hand, a comparable increase gen- 
erally has a retarding effect, with the concentration of the alkali a 
determining factor. 


Write for Catalog E 
Contains complete information or 
all our pyrometric equipment. 


‘ 
Among other effects are greater localization of corrosion as 
temperature raises electrical conductivity of electrolytes, increased pitting 
as hotter metal becomes anodic to cooler, and less natural protection 


Steel mills and foundries need ' 
more scrap. 
Not just “production” scrap 


fre metal-fabricating plants . . . as temperature alters physical nature of corrosion products — effects 
pom nr be == of —- that further establish temperature as a factor to be thoroughly explored 
your plant for this idle in assessing any corrosion problem. 
«. work with your local 
scrap dealer to increase supplies of For metal serving at elevated temperatures Dampney coatings 


badly-needed iron and steel! scrap. 


have long provided uniquely successful protection . . . whether under wet 

What to look for... heat as in boilers and steam turbincs (Apexior Number 1) of dry heat 

to 1600°F. (Dampney silicones, ceramics). Other Dampney matenals 

cane Sambal pos broken chains, (vinyls, chlorinated rubber, asphaltums) serve admirably at more mod- 

wheels, pulleys, gears, pipe, t erate temperatures. Let us tell you more about these materials and the 
pry a possibilities they offer in terms of your own corrosion control needs. 


AMPNEY 


co YF 
390 WEST 42nd STREET © WEW YORK 36, W.-Y. 150-1 HYDE PARK. BOSTON 36, MASSACHUSETTS 


MAINTENANCE 
FOR METAL 
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THERM-ENOMICS by Baldwin-Hill 


Heat 


a Valeanizer: 


‘MEANS ALL-AROUND SAVINGS FOR YOU ; 


1. Wrap D-H metal-reia- 
forced Black Rockwool 
Blankets around the vulcan- 
izer’s external surface — butt 
blanket edges carefully to se- 
cure a blending interlock. 
B-H Blankets are excellent 
insulation for any curved or 
irregular surface and give 
proteci.on up to 1200°F. 


2. Bind blankets with 


| vanized steel bands, but 
FORGET about wrapping 
the blanketed area with wire 


or metal fabric. The metal- 
reinforcing layer built into 
every B-H Blanket forms a 
a binding and base for 
nishing cement. 


3. Apply one thickness of 
Powe: se Cement — let it 
dry and paint the finished 
coat. B-H Powerhouse Ce- 
ment forms a perfect 

with the B-H Blanket and 
dries quickly to a smooth, 
paintable surface. 


Teme 


Baldwin-Hill insulations are designed for more than 
effective, efficient heat saving... they're also 
designed to save you time and money... Therm- 
enomically. Send for complete information today. 


* Economics of engineered heat control. 


PLEASE SEND ME COMPLETE INFORMATION ON: 
(BLANKETS (Metal-bonded, versatile, Block Rockwoo! Overall Insulation) 


MOMO-SLOCK (Porous, felted, Rockwoo! Insulation Block) 
WO. 1 CEMENT (Plastic, rest-inhibiting, Block Rockwoo! Insulating Cement) 


POWERMOUSE CEMENT 
! 


SALDWIN-HILL COMPANY, 852 BREUNIG AVENUE, TRENTON 2, J. 
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STAINLESS STEEL FITTINGS 


...With Patented 
Floating Seat 


3 Easy to install. No special 
tools needed. 


Economical . . . 
are interchangeable and 


revsoble. 

5S Complete line for tubes to 1” 
©.D., and for Schedule 55S 


sizes to order. 
THE SPECIAL SCREW 


PRODUCTS CO. 
S445 Denham Rd. Bedterd, Ohm 


END FOR PROOF 


Descriptive literature ond per'orm- 
ence data available upon 
Write today. 


PRODUCTION 


SARC 


Unless strainer screens 
are frequently cleaned, 
they eventually clog. The 
production time lost by 
the shutdown to clean 
the choked screen, and 
the labor involved, can 
be saved by installing 


SARCO TYPE VRS 
SCRAPER STRAINER 


SARCO 
SCRAPER STRAINERS 
Cleaning the screens is easy—just turn the handle! 
Continuous operation is assured. No messy basket to 
be lifted out—No exposure of the liquid to airborne 
contamination. Man hours saved will pay for it many 
times over. Available also motor driven. 

Ask for Bulletin 1226. 


$15 


SARCO COMPANY, INC. 
Empire Stote Bidg., NewYork 1,N.Y 


SAVES STEAM Sanco canada. itp TORONTO ONTARIO 
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Over 80 years ago, John 
Herman Pine first recog- 
nized, through self-treat- 
ment of a throat irritation, 
the demulcent . . . emollient 
. .. and hygroscopic prop- 
erties of U.S.P. Glycerine. 
Today, Glycerine and Pine 
Bros. are virtually synony- 
mous to a large segment of 
the general public . . . and 
consumer interest and ac- 
ceptance is steadily in- 
creasing, as reflected in 
years of continuous sales 
increases. 
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FULLY ACCEPTED...FULLY AVAILABLE IN ALL GRADES! 


U.S.P. Glycerine serves the manufacturer of pastilles, confections and foodstuffs 
in a variety of ways! For instance, it acts as an ideal vehicle and blending agent 
for the five flavors that now make up the Pine Bros. family. Each tablet is uni- 
form in appearance . . . uniform in taste! And versatile Glycerine—blended with 
Acacia, flavoring and other components—serves as a natural sweetener as well! 

U.S.P. Glycerine, as a solvent and extractant for base flavors, is widely 
favored by extract manufacturers. It adds smoothness to mixtures...and dis- 
tributes flavors uniformly. Even in the field of packaging materials, Glycerine 
has come to be an important component of wraps that come in contact with 
food products. 

So it is today with dozens of familiar food brands . . . U.S.P. Glycerine 
often performs two or more functions—preserving freshness or making food 
products more palatable. In every instance, Glycerine is used with absolute 
confidence, since it is actually a wholesome nutrient for food use! “Why Glycer- 
ine for Foods?” tells the story of these many applications . .. why not write for 
a copy? 


Guycerine Propucers’ Association 


295 Madison Avenue, New York 17, N. Y. 


i 
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MONOETHANOLAMINE 


For use-as . 


DIETHANOLAMINE 


For use as... 


TRIETHANOLAMINE 


For use as.. 


..a gas scrubbing agent for recovery of hydrogen sulfide and carbon 


dioxide . ..a chemical intermediate in the manufacture of various sur- 


face active agents, rubber chemicals, and other materials ...an agent in 


the manufacture of antibiotics. 


an intermediate in the manufacture of surface active agents used in 
textile specialties, herbicides, petroleum demulsifiers, etc....a gas 
scrubber in refinery operations . . . a rubber chemicals intermediate. 


. an intermediate in manufacture of surface active agents used in textile 


specialties, waxes and polishes, herbicides, petroleum demulsifiers, 
toilet goods, cement additives, cutting oils, etc. ...a rubber chemicals 
intermediate. 


Shipped in tank cars or 


/ drums. For additional in- 
? ? rs —0 n formation about 


ethanolamines and tech- 


CHE wic co wp VC. nical data on these and 


other Jefferson chemicals, 


260 MADISON AVENUE, NEW YORK 16, N.Y. write to Department G. 


Ask for our new 


Essential Chemicals From Hydrocarbon Sources: Ethylene Oxide + Ethylene Glycol * Ethylene Dichloride Product Bulletin. 


Diethylene Glycol « M 
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Because Powell Valves are engineered to 
meet the specific conditions under which 
they must operate, they have an enviable 
reputation for long, dependable perform- 
ance with minimum maintenance. 


That is why there are more kinds of Powell 
valves in service today than any other make. 


The Wm. Powell Company 
Cincinnati 22, Ohio 
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Smooth Vibrationless 
PROPELLERS 


for MIXING, STIRRING 
AERATING, 
AGITATION 


A Michigon’ 34" 
Stainless Steel 
propeller with 
split hub for 


shafts. They are available for original 
equipment, replacement or special 
application in a wide range of mate- 
for latest data folder. 


MICHIGAN WHEEL co. 


GRAND RAPIDS 3, MICH. 


CONTENTS ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 

VACUUM __ 


= 


THE BIG 3— MEN ... MACHINES . . . MATERIALS. 
| Materials — the where-with-all to do the job . . . Machines—a way to 


get it done quickly and economically . . . but it's the MEN OF WESTERN 

that give the matchless heat transfer engineering SERVICE which assures | 

; top-quality “on stream” performance as well as dependable delivery to 

4 : meet YOUR construction time-table. For heat transfer equipment TAILORED 

; to the individual needs of your particular processes, consult with WESTERN 

. . . big enough to do the job . . . small enough to give personal attention 

in sizing, rating, design and fabrication of all shell and tube exchangers 

. . floating head exchangers . . . atmospheric sections . . . reboilers . 

aerial coolers . . . and telescopic exchangers. 


| 
All Western Heat Exchange Equipment fabricated to strict TEMA or 


ASME standards. 


HYDROSTATIC GAUGES 


W E ST E R N uw FOR ALL PURPOSES 
PRESSURE VACUUM DRAFT 
HEAT EXCHANGERS DEPTH & ABSOLUTE PRESSURE 
by DIFFERENTIAL PRESSURE 
= WESTERN SUPPLY COMPANY MERCURIAL BAROMETERS 


SOx 1888 TVLSA, OXLAHOMA 
SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 
491 GETTY AVE., PATERSON, WN. J. 
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Honeywell Series 700 Valye affords maximum safety 
inst leakage when ‘réplenishing stem. lubricant 
tight. fitting conical plug. and machined seat assure 
-leakless shut-off . . . pinned bonriet prevents 
removal. ‘The Honeywell Series 700 wide band 
_ and sizes . . has all the features you took for in 


REGULATOR Industrial 
“Division 1908 Windsim ‘hilade 


‘Honeywell 


uve PRODUCTS 


GUARD... 

or safe, easy stem lubrication 


Welsbach’s Loboratory Ozonator, Model T-23, is the answer to your 
oxidation investigation problem ... quickly, economically, dependably. 


For more eloborate testing—or for pilot plant ‘production— 
there's right size in Welsboch Ozonotor ... from | to 120 
pounds of Ozone per dey. 


Multiple units of Welsbach Ozonotors wil! give you all of the orone 

you wont or need—from a few pounds to toms—every dey. 
Weisbach Ozone is today's outstanding oxidant... the oxidant of choice 

wherever there is a need for efficiency, economy and dependability. It can help increase 
your profits by lowering cosit—no full time supervision or labor is necessary, 
operating costs are constant and predictable and maintenance costs cre negligible! 
And becouse Welsbach Ozone is generated at the point of use, there are no procurement 
i no meterials handling or storage expense and no production delays 

always available. 


Investigate the potential of 


WELSBACH 
THE WELSBACH CORPORATION 


2409 W, Westmarcland Sect, Philadelphia 29, Pe 


Pioneers in Continuing Grone Research 
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wnat REALLY DELIVER 


1S MORE SERVICE...LESS SERVICING 
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Life-Lines are pre-lubricated . . . need no further 
lubrication. Write for “Facts on Pre-lubricated 
Bearings” B-4378. Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


J-21695 
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Typical refinery beat exchanger tubed 
with ELECTRUNITE Pressure Tubes. 


pETROCHEMICALS 


another industry that stays on-stream 


with REPUBLIC ELECTRUNITE PRESSURE TUBES 


Run through a list of the scores of different 
petrochemicals .. . count off the leading 
producers . . . you'll have lists that include 
hundreds of large installations and impor- 
tant users of Republic ELECTRUNITE Heat 
Exchanger, Condenser and Boiler Tubes. 


The ELECTRUNITE process assures users that 
Republic’s Pressure Tubes are top-quality 
inside and out . . . that tubes are uniform in 
wall thickness, roundness, and ductility. They 


are uniformly corrosion-resistant throughout 
the metal and full normalizing assures easier 
rolling-in properties in every length. 

Let us tell you more about these pressure 
tubes that bend right, roll-in tight, stand up 
better wherever carbon or stainless steel 
tubes are specified. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION 
224 EAST 131st STREET © CLEVELAND 8, OHIO 


J 
\ 
| 
/ 
1902 1952 iT & 
ELECTRUNITE * 
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dollars 


from COTTON SEED 
PROCESS DUST with 


the DUSTUBE’ Collector 


at FARMERS’ AND GINNERS’ 
COTTON OIL COMPANY 


THOUGH the meat packer proudly claims a 
use for everything but the pig’s squeal, even the 
processing dust created in cotton seed by-products 
production is profitably salvaged at Farmers’ and 
Ginners’ Cotton Oil Co., Birmingham. This firm 
not only extracts oil from the seed, but they also 
obtain valuable cattle bran feed and linters or 
fibre from the seed hull. 


Flow chart ill how the Dustub 
Collector ventilates all dust creating 
— and salvages valuable bran 
teed. 


This Dustube Collector annually salvages 
over $7000 worth of valuable cotton seed 
bran feed. 


In the Fibre Department dust, consisting of market- 
able material, had always been a problem. Its 
escape into the atmosphere created extremely dusty 
conditions adding to plant maintenance costs, and 
its extreme fineness and other characteristics made 
it a fire hazard. Cyclone collectors and a large 
settling room were ineffective. 


SAVES $7000 ANNUALLY 


Addition of a high efficiency Dustube cloth-tube 
type Dust Collector to the system solved this prob- 
lem—and at a profit. The Dustube Collector filters 
the dust laden air so that only clean air is dis- 
charged. Salvaged dust is now automatically re- 
turned to the process at an estimated savings of 
over $7000 annually. 


Results of Dustube Collector efficiency like this are 
duplicated throughout the chemical processing in- 
dustry. Dustube engineers will be glad to show 
you how your dust and fume problems can be han- 
dled with equal efficiency. Write today for Catalog 
72-B. 


OFFICES IN PRINCIPAL CITIES 


AMERICAN WHEELABRATOR & EQUIPMENT CORP., 347 S. Byrkit St., Mishawaka, Indiana 
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SOLVAY 


for Soda Ash - Caustic Soda - Caustic Potash - Chlorine - Nytron 
Calcium Chloride - Potassium Carbonate - Sodium Bicarbonate 
Specialty Cleansers - Sodium Nitrite - Ammonium Bicarbonate 
Para-dichlorobenzene - Ortho-dichlorobenzene - Formaldehyde 
Since /88/ Monochlorobenzene - Ammonium Chloride - Methanol 


Alkalies S$, Chemicals 


SOLVAY 


for prompt and efficient Delivery Service from 5 centrally 
located plants. 


(02 SOLVAY Fixt 


for an exclusive “industry-wise” Technical Service staffed by 
individual industry specialists. 


C00 SOLVAY Fixt 


for authentic, information-packed Technical Bulletins. 


SOLVAY Fixt 


for courteous Sales Service from 13 sales offices and 
over 200 coast-to-coast stock points. 


SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
BRANCH SALES OFFICES 


Resten + Charlotte + Chicago + Cincinnati Cleveland - Detroit Houston 
New Orleans New York + Philadelphia Pittsburgh St. Lowls « Syracuse 
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Sticks Its Nose into Any Material-Handling and Excavating 
Work . . . And Gets the Job Done Fast 


around your 
chemical plant 


Chalmers 
HD-56 


1 ev. yd. Bucket, 
40 drawbar hp. 
Dumping Height 

— 9 ft., Ye in. 


Fertilizer — Works right up on a big Stockpile 
to eliminate overhang . . . and scoops out a full cubic 
yard at a pass with standard bucket. Only a crawler 
tractor gives you the traction you need to handle 
this tough digging . . . and only this A-C crawler 
gives you 2-speed reverse and 1,000-hour lubrication 
of truck wheels to protect your working time, in- 
crease output. 


Coal — Stores, Compacts and Reclaims 


This flexible unit can build stockpiles in any available 


Send coupon for free literature describing this one-tractor fleet. 


S.A. 


TRACTOR DIVISION = MILWA 
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Interchangeable attachments include: Special buckets — up to 2-yd . . « 


dozers for excavating and backfilling . . 
for handling palletized loads . . 


Bull- 
. Lift Fork 
. Trench Hoe for footings, pipe — other trenching. 


. Crane Hook for heavy lifting . . 


space. Ability to spread and pack coal in thin, hor- 
izontal layers eliminates flues — the main cause of 
spontaneous combustion. Standard track shoe elim- 
inates coal breakage. As coal is needed, the HD-5G 
quickly loads from stockpile to trucks. On short hauls, 
it dozes or carries coal directly to plant. 


Waste — Cleans Up and Loads 


Out in the yard, this busy tractor cleans up and loads 
industrial waste, excavates, trenches and backfills on 
new construction, spots cars, clears snow . . . handles 
many other jobs winter and summer. 


ALLIS-CHALMERS TRACTOR DIVISION 
1127 South 70th St., Milwaukee 1, Wis. 


Please send me literature on the Tracto-Shovel line: 
Cil-yd. HD-SG [)2-yd. HD-9G [)3-yd. HD-15G [)4-yd. HD-206 
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INDUSTRIAL WASTE 
TREATMENT 
Just Published! 
ant engineers. for plant ywhers, managers 


dealing with industr 
bewal aspects of 


4 ure 
samples ~ data, and how jevelop and test « 
method ment Trae ses factors of plant 
fesign and truction pollution, and 
the techniq reclaiming by oducts from in 
dustrial waaes. Oy Chiet Sani- 
tary Engineer International Sales, The Dorr Co. 


365 pages, 100 ittus., $7.00 


A SOURCE BOOK 
IN CHEMISTRY 
Just Published! 


2 A fascinating o 
histery of chemix 
of selections from « 
im the field Fac bh pape 

brief introduction explaining the 
significance of the contribution 


clece. and Klickstein, Univ 
of Penn. 554 pages, 31 $7.50 


SAMPLING INSPECTION 
BY VARIABLES 
Just 


heeding t made procedure< 
mpling inspection 
preparing pil Albert 
Assoc. “pre ot Statistics: }—— 
Statistics; ard He eode, Assoc. 
Mech. Eng.. doth ot University 
216 pages, 48 itius., $5.00 


UNIT PROCESSES IN 
ORGANIC SYNTHESIS 


Just Published! 4th Edition 


les and practices of reactions 
recording their develop 
ying unit Deals 
m by reduction, halogens 


ally discussing the factors anc 
fom jamental principles con 


cerned in each Fully revises 


Dest 
Agric... Wash. 4th te 
938 pages, 130 129 
tables, $12.50 


SEE THESE BOOKS 10 DAYS FREE 


McGraw-Hill Book Co. Inc 
330 W. 42 St., NYC 36 
Send me book(s checked bel: for 10 days’ ex ! 
amination on approval In io” days I will remit 1 
for book(s) I keep, plus few cents for delivery, and 
return unwanted book(s post pai 4 We pay f ! 
delivery if you remit with this coupon; «ame return 
Drivilege 
C) Besseliewre tnd. Waste Treatment $7.00 
Leicester Seok in Chem 7.50 | 
Row Sampling Ineo Inspection $5.00 
(Print) 
Name 
Address 
City Lone Staie 
Company 
Position FCE-6-52 

This offer applies te U. 8. only 
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Reduce Mixing Time... 

Improve Product Quality... 
with the 

“ENTOLETER’’ 

HIGH SPEED 


MIXER 


Write for latest descriptive Bulletin. 
ENTOLETER DIVISION, The Safety Car Heating and Lighting Co., Inc., 1197 Dixwell Ave., 
New Haven 4, Conn. 


FNTOLETER 


CENTRIFUGAL MACHINES 


WORTH STORING 
ARE WORTH MEASURING 


with a 


LIQUIDOMETER 


@ FOR GAUGING LIQUIDS 


OF ALL KINDS 
@ 100% AUTOMATIC 


@ APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 


WRITE FOR com DETAILS 


THE LIQUIDOMETER coRP 


36-29 AVE., LONG ISLAND 
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Wats the practiced technique of a chemist’s 
mortar and pestle—the intensive ing and 
rubbing actions—and basically THAT’S MULLING. 
Nothing compares with it in uniformly blending dry, 
semi-dry or pasty materials. 

iThat’s why Simpson Mix-Mullers have proved 
superior in the Chemical Process Industries. By com- 
bining the chemist’s mulling action with 


Mulling with a Simpson Mix-Muller utilizes a 
special pair of revolving mullers and plows mounted 
on a stationary pan. The mullers are adjustable and 
are supported by rocker arms so that they can be free 
to ride on the material, creating a true mulling action 
as they revolve. This eliminates all balling of material 
and quickly develops a maximum plasticity of the mix. 


FASTER MIXING CYCLE 


LOWER COST PER TON 


MATERIAL 


@ LESS HORSEPOWER REQUIRED 


@ SAFER OPERATION 
nection 


Mix-Muller® Division 


NATIONAL ENGINEERING CO. = 604 Machinery Hall Bidg., Chicage 6, tl. 


= 
ullers are abie to meet every pr uction requirement 
for blending dry, semi-dry or pasty materials. Thou- 
sands of installations offer positive proof of superior Simpson 
Sa -Mullers ore... 4 m7, 
ER PRODUCT UNIFORMITY 
can do for your process ... He 
You need only to look at the two photomicrographs below to Oy 3a 
realize the superiority of mulling in a Simpson Mix-Muller. At ee |. 
the left is result of using an ordinary paddle type mixer (note ag) Gee 
smear of unmixed material) — at the right the obviously finer, “a Bl 
uniform results of using ao Simpson Mix-Muller. 
4 Vd ‘or to function as of Simpson Mix-Mullers 
ae PROOF of the ability rial, ovr, 
x job in mulling your without 
ASS 


ae _ GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, yee 


find them 
only the 


These Features 
are worth Money to you! 


Only the JOY WG-9, in its class, offers replace- 
able crosshead guides and cylinder liners, and full 
force-feed lubrication—features that will save you 
money in operating and maintenance costs. Unique 
truncated pistons and angled over-size ‘“Dual- 
Cushion” valves assure higher valve capacity, better 
heat dissipation, lower air friction and elimination 
of valve pounding. 


The WG-9 is a water cooled, double acting, single 
stage, heavy duty compressor for use where medium 
amounts of air are needed or for supplementary 
service in high air-requirement industries. Vertical 
design minimizes vibration and cuts required floor 
space. Foundation is but a simple concrete pad. 


15 SIZES 30 to 150 lbs. psi - 172 to 881 CFM 


JOY 


COMPRESSORS 
Meet any Need 


High and low pressure com- 
pressors, oil free compres- 
sors, boosters and vacuum 
pumps—Joy builds a type 
and size for every need. ® Let 
us handle yowr air-supply job. 


IN-CANADA. JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO 


Ba 
| 
Over 100 Years of Engineering Leadership 
: 
MANUFACTURING COMPANY 
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oesnt somebody... 


build better 


Somebody does! With a remarkable 
new plastic material—Vibrin polyester 
resin. Look what it’s done for one of 
the products of the National Cash 
Register Company. 

Used for several housing parts on 
their Class "31° Accounting 
Machines, this glass-fiber-reinforced 
Vibrin*® gives far superior sound- 
deadening effects. And what an un- 
usual combination of lightness and 


Division of UNITED STATES RUBBER COMPANY «© Naugatuck, Conn. 


Chicago Los Angeles Memphis 
IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
MARVINOL® vinyl resins « KRALASTIC® styrene copolymers « VIBRIN® polyester 
Synthetic Rubber 


BRANCHES: Akron ¢ Boston Charlotte 
New York e¢ Philadelphia 


resins Rubber Chemicals ¢ 
Chemicals + Reclaimed Rubber ¢ Latices 
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Aromatics 


toughness! These handsome molded 
pieces have all the ruggedness, the oil 
and shock resistance to take the hard- 
est use for as long as the machine 
lives. 

These Vibrin parts not only did the 
job — they did it better than the ma- 
terial previously used! To National 
Cash Register, as to other great manu- 
facturing leaders, Vibrin has provided 
the basic material on which important 


Agricultural city 


machine housings? 


product progress is being built. 

Versatile Vibrin is just another ex- 7 
ample of Naugatuck’s ingenuity and 
imagination at work, solving old 
problems, creating new products. 
Chances are Naugatuck Chemical can 
help you to a better product. Why not 
send us the coupon below? 


*Molded by Molded Resin Fiber Com- 
pany, Ashtabula, Ohio 


Nougaotuck Chemical Plastics Division, 76 Elm Street 
Naugatuck, Connecticut 


Without charge, send technical data for these end uses: 


COMPANY 
ADDRESS 


TITLE 


hy 
| 
x, 
| 
- * 
; 
; 
' 
— 
~ 
ZONE STATE ' 
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Are Now Available in the United States and Canada 


Main Bearing at the 
Center of Gravity 


ve 
moa REINEVELD’S Patented Design 


79” REINEVELD Centrifuge 


Advantages of 
Reineveld Centrifuguls 
1. Freedom from 

Vibration 


2. Large Capacity 
3. More Cycles per Hour 
4. Simple, Rugged 
Construction 
| 5. Low Maintenance 
For Complete information on Reineveld 
Centrifugals ... Write for Booklet 4-RC-2 


Guarantees 
i) Greater Production Lower Impurities 
Drier Product Lower Maintenance 


Reineveld Centrifuges, Separators and Classifiers . . . manufactured 
by Reineveld Engineering Works, Delft, Holland . . . can now be 
obtained through the agency of Heyl & Patterson. 

Reineveld machines have widespread applications in the Chemical 
Processing Industries because of their outstanding processing and 
mechanical advantages. 

Reineveld’s patented design features the main bearing at the center 
of gravity of the rotating mass. This outstanding feature allows a 
higher safe rotating speed and freedom from vibration. The exclusive 
Reineveld processing method makes possible the formation of a 
superior, fast-draining filter bed. 

Reineveld Centrifugals range in size from 36” to 79 ’ drum diameter. 
In any size machine Reineveld Centrifugals give Greater Production 
... Drier Product . . . Lower Impurities . . . Lower Maintenance. 

Heyl & Patterson laboratory facilities are at your service to test your 
material and recommend an economical and guaranteed application. 


REINEVELD 
CENTRIFUGALS 


June 1952—Cuemicat ENGINEERING 


The 
International 
through Heyl & Pattersou 

424 


This will tell you... 


@ The device shown is a Dorex Air Pollution 
Test Unit. Chemical process companies, in 
particular, find it a most effective and 
economical means of getting an exact 
check on air contaminants. It works this 
way— 

A small blower draws contaminated air 
uniformly through specially activated carbon, 
which absorbs all gaseous impurities from 
the air passed through it. At the end of a 
definite time, the carbon canisters are sent 


/ CONNOR) 
ENGINEERING 


“dorex 


air recovery 
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WHAT'S IN 
THE AIR 


to the Dorex laboratory where the collected 
impurities are carefully analyzed. They then 
tell you what the impurities are, and their 
precise concentration. 

With these data, you can easily set up a 
system of air purification for your plant— 
whether for indoor comfort and mainte- 
nance of quality control in manufacture, or 
for the abatement of a nuisance outdoors. 

For full information, just mail the coupon. 
No obligation, of course. 


W. 8. CONNOR ENGINEERING CORP. 
Dept. C-62, Danbury, Connecticut 


Please send me, without obligation, full information 
about the Dorex Air Pollution Test Unit. 


H 
\ 
yj. 
Pots 
i 
Position 
Compony 
Street 
City Zone State 
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Whether you're looking for a small motor, large one, or a really big-capacity 
job, you can do no better than specify “ACEC.” For today’s ACEC electric 
motors — products of Ateliers de Constructions Electriques de Charlerci, of 
Belgium — are backed by 70 years’ designing and manufacturing experience, plus 
the facilities of 4 great, modern plants. Unexcelled in precision and dependability, 
they are built to give every possible satisfaction in service. 

Conforming strictly to NEMA SPECIFICATIONS, outstanding 3-phase 
ACEC units are now immediately available from warehouse stocks in the United 
States; and a network of ACEC Distributors and Service Shops, across the 
pation, is prepared to handle customers’ service needs promptly and efficiently. 


Shown here are three widely used types of ACEC pump motors. We shall 
be glad to send you INFORMATIVE BULLETINS on these — and on all 
other motors we manufacture. 


Whatever your requirements, write, wire, or telephone the nearest ACEC 


office or representative — or communicate directly with us in New York. Inquiries 
and orders receive immediate attention. 


TYPE FACE MOUNTED MOTORS — Squurel Cage — 
3-phase— Drip Proof 900 to 3600 rpm—% to 
50 hp. (larger sizes built to order), Standard or 
Long Shaft Extension. 


BELGIAN ELECTRIC SALES CORPORATION 


Main Office: ONE £. 53RD ST., NEW YORK 22, N.Y. * PLAZA 8-3105 


BRANCHES Los Angeles * San Francisco * Chicago * Kansas City * Cleveland 
Houston * New Orleans * Pittsburgh * Louisville * Washington, D. C. 
AND AGENCIES * Youngstown * Savannah * Montreal * Puerto Rico * Mexico City 
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most 
{or 
VERTICAL HOLLOW SHAFT 
MOTORS — Squirrel Cage — 3- 
 phase—Drip Proof—High Thrust 
— Standard Reverse Protection 
Choch—Up to 75 hp. (larger 
a sizes built to order) 
| 

TYPE P SOLID SHAFT 

} MOTORS — Squirrel Cage — 3- 

| 

. 900 to 3600 rpm —% to 25 hp. 

(larger sizes built to order) 

Be WEMA—FULLY GUARANTEED 

‘ie Available inthe following types: 

Open Drip Proof Motors from New York, 
% Totally Enclosed Fan Cooled Chicage, Kenses City, 
Motors New Dalles 
*% Pump Motors (as illustrated) ond Los Angeles 
Adjustable Speed Schrage Motors 
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What's your 
problem? 


Many of America’s leading chemi- 
cal industries have found the an- 
swers to problems in these proc- 
esses in products by 


FILTROS 


The complete line of FILTROS porous, acid 
greet, and ical p lain products 
includes 
Fiat and Curved plotes 
Cylinders & Rods 
built. cells 
bottom plates 


Filtros “35 Electrolytic Diophregms 


FILTROS is supplied in a wide range of 
permeability and is air tested to assure ob- 
solute uniformity. Much of FILTROS an- 
nual sales volume consists of highly spe- 
cielized porous ceramic products mode to 
individual specifications in cooperation 
with customers chemists and engineers. A 
number of chemical, electrolytic, and cata- 
lytic processing problems have been solved 
in this way by FILTROS where nothing else 
could accomplish satisfactory results 


Many of America’s “BLUE CHIP” 
Industries Are FILTROS Users 


FILTROS products ore currently in use by 
these outstanding companies: 


Reilly Ter & Chemical 
Riverside Portiand Cement 
Rohm & Haas 


FILTROS engineers will gladly cooperate with 
on any special! problems. Write for detailed 
information and tell us how we may help. 


> 


‘& SAVES TIME 


* REDUCES COST 


* PRODUCES BETTER PRODUCT 


R' SORCINOL is of particular interest 
in its characteristic of reacting 
like phenol — but with markedly 
greater reactivity. This greater ac- 
tivity has been utilized commercially 
with gratifying profit results. 

For example, in heat reactive phe- 
nol-formaldehyde resins, the addition 
of resorcinol in the formulation can 
markedly reduce curing time or cur- 
ing temperature or both. 

In the adhesive field, a pure res- 
orcinol-formaldehyde adhesive will 
cure at room temperature in 8-10 
hours without catalysts that may in- 
jure cellulosic fibers. At an elevated 
temperature, such as 120°F., the 
same resorcinol adhesive will cure in 
about one hour. Straight phenolic 
adhesives, unless rendered strongly 
acidic, are not active at these temper- 
atures and must be heated to 200°F. 
or higher. Either way—by lowering 
cure temperature, or reducing curing 
time—resorcinol produces a saving 
that more than offsets its higher cost. 

In other combinations with phenol, 


or modifications of it, resorcinol may 
well be considered. Further, the re- 
active properties of the chemical are 
useful in other ways. 

Small amounts of resorcinol-form- 
aldehyde resin are being added to 
starch, which is used as an adhesive 
in solid fiber and corrugated box 
board. The resorcinol resin improves 
the water resistance of the starch ad- 
hesive bond. 

Resorcinol is also being mixed with 
rubber latex to give a stronger bond 
between rubber and rayon tire cord. 

Resorcinol has found a valuable 
application in the tanning of leather. 
After soaking in water, resorcinol- 
tanned leathers dry out in a flexible 
condition, instead of being hard and 
unpliable. Resorcinol-formaldehyde 
resins have further found application 
in the finishing of leather. 

For your convenience in consider- 
ing resorcinol, a bulletin is available. 
This contains technical information 
on properties, reactions and applica- 
tions. Write for bulletin C-2-124. 


For further information write to: 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. CE-6 
Koppers Building, Pittsburgh 19, Pa. 


H 
oppers 
. ‘ | 5 
ae 
American Cyanamid 
Buffalo Electro Chemical 
Carbide & Carbon Chemicals ata 
Dow Chemical 
DuPont 
Eastman Kodok 

Kennedy Van Mfg. & Engr. 
Monsanto Chemical 

Ad 
_KOPPERS 
567 West Commercial St., East Rochester, N. Y. 
Pioneer Manufacturers of 
Porovs Ceramics — Since 1913 
| 
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hot liquids 


Buy WILFLEY for cost saving performance 


Companion to the famous WILFLEY Sand Pump 


e For more efficient performance...greater 
economy of operation...specify WILFLEY “AF 
Acid Pumps. Dependable, trouble-free 
operation, on a round-the-clock schedule, 
with consequent stepped-up production and 
worthwhile power savings, are big reasons 
why modern chemical and processing plants 
all over the world now rely on WILFLEY 
Acid Pumps for handling acids, corrosives, 
hot liquids and mild abrasives 


e Available in 10- to 2,000-G.P.M. capacities, 
15- to 150-ft. heads and higher. Wetted 

parts of practically all machineable alloys 
Plastic lined models available. Every 
application individually engineered. 

Write or wire for details 


A. R. WILFLEY & SONS. inc., Denver, Colorado, U.S.A. 


New York Office: 1775 Broodwoy * New York City 
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HACHMEISTER-INC. REVEA S BENEFITS OBTAINED 
BY SK STEAM JACKETED PUMP’S PERFORMANCE 


(“On-The-Job” Illustration and Story by Courtesy of Hachmeister-Inc. of Pittsburgh, Pa., makers of Hako Products) 


“SK Steam Jacketed Pumps have 
proved very advantageous for us,” 
states Mr. H. J. Snyder, Plant En- 
gineer, Hachmeister-Inc., and tells 
why as follows: 

“We have benefited in our operations 
because: First, the steam jacket elim- 
inates the need for outside heating 
necessitated by the viscosity of our 
material; second, they pump a wide 
range of thick and thin liquids equally 
as well; third, they have greatly in- 
creased our capacities; and fourth, 
absolutely no maintenance has been 
required since installation.” 

Three years ago, Hachmeister-Inc. 
installed the SK Steam Jacketed Gear 
Pump illustrated for use in connection 


with the manufacture of Hako-Short. 
Since then, the pump has been used to 
distribute various fats and oils from 
storage to mixing and blending kettles. 
It is gravity fed from three 300 gal. 
stainless steel kettles and pumps the 
material a vertical distance of 10 ft. 
and a horizontal distance of 42 ft. to 
supply three other 300 gal. mixing 
kettles. Using 2” ID inlet and dis- 
charge pipes, the pump handles ap- 
proximately 15 gpm of material. 


If you are handling or are planning 
to handle liquids with viscosities which 
necessitate the use of high tempera- 
tures, investigate this pump. Details 
are available on request. 


SIMPLE JET HEATER . 
KEATS AND CIRCULATES 
LIQUIDS IN TANKS 


SK Fig. 315 Circulating Heaters oper- 
ate on jet principle to heat and circu- 
late liquids in open tanks. Steam 
enters heater through inlet at top of 
heater and issues through a double 
steam nozzle in the form of two jets— 
one an annular suction jet and the 
other a straight forcing jet. The en- 
trainment action of the suction jet 
draws tank liquid into mixing nozzle 


Inlet 
Fig. 315C 


and discharge tube where it is heated 
by the steam. The forcing action of 
the central steam jet discharges liquid 
from heater and causes continuous cir- 
culation within tank. 

These heaters offer several out- 
standing advantages which are ex- 
lained in detail in Bulletin 3-A. Ask 
or a copy. 


at 
j 
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URING World War II, Fruehauf and Army 
Ordnance engineers successfully developed the 
Full-Automatic, Cab-Controlled Van-Semi-Trailer 
for maximum safety and efficiency in moving explosive 
powder. Nearly 3,000 of these exclusive Fruehauf 
units were built. They received universal acceptance 


by both government and privately operated plants 
throughout the country. 


An improved Fruehauf Powder Haul Van is now 
available. An outstanding example of Fruehauf en- 
gineering and manufacturing experience, it incorpo- 
rates every possible special safety feature to eliminate 


human contact with the Trailer and minimize powder 
hauling hazards. 


Hazards Minimized by these Special Safety Factors 
1. All interior body surfaces are of non- and optional side doors swing back 
sparking non-ferrous metals. parallel to Trailer sides for most effi- 
2. Interior walls and doors are lined with - @ ond 
lam wood f 


d with bross . All outside ponels ore co 
screws. 


weather-lapped, and watersheds 
above doors prevent leakage. 

. All wiring is protected by conduit 
and th f boxes and 

4. Maximum-opening full-width rear doors 


connections. 


FRUEHAUF TRAILER COMPANY + DETROIT 32, MICHIGAN 


3. The sturdy oak floor is fastened by 
brass bolts to a steel sub floor. 


FRUEHAUF 
Full Automatic Supports 


add Safety — Save Time, 
Effort, Cost. 


FULLY AUTOMATIC COUPLING 


* Coupling is completely cab-controlied. The driver sim- 
ply backs the tractor under the Trailer, which locks 
the king pin and raises the automatic supports in 
one motion. There is no cranking. 


FULLY AUTOMATIC UNCOUPLING 
Uncoupling is quick, safe, and completely cob- 
controlled. The driver merely operates a hand lever 


inside the cab to disengage the king pin, then 
drives away. Supports are ically d 


and locked in the down position. 


FULLY AUTOMATIC CONNECTIONS 
Lights and mechanical brokes are automatically 
connected through the hollow king pin during 
pling, and ically di d 
uncoupling. Brakes are set automatically to pre- 
vent rolling when Trailer is uncoupled. 


-FRUEHAUF 
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| ELIMINATED! 

THE DRIVER NEVER 
LEAVES THE CAB! 


FOR HEAT 
OR PROCESS © 


«use Nerco-Niro 
Spray Dryers 


The experience gained through more than 250 
{pray Dryer instollations throughout the world 

- is at service. Let us sol hemical 
your et us solve your chemica Bility « Shi 


drying problems. . completely assembled - Le 
e 80% thermal efficiency guaranteed 
4-pass design of heat 
ing surlace per b. in- 
bd yi bh ior 
Sproy pressures 280° pet Clean, quiet operation + Heavy- 
Beyer Flow Diagram. for hot water heating. duty construction assures long-lived 
dependability 


For complete details, write for Catalog 322 


Cilices: Times Times Sq, New York N. ¥. STEAM GENERATOR 


Nerco-Niro Spray Dryers offer to the chemical 
industries the following features: 


GAYCO CENTRIFUGAL SEPARATORS 


GAYCO Separators, equipped with the adjustable centrifugal siz- 
2. Product quality and uniformity. ing fan—an exclusive GAYCO feature—make closer separations. 
Closer separations bring about higher production through effi- 
3. Gentleness of drying. cient removal of the fines made by the mill. Closer separations 
bring about higher quality products by eliminating all undesirable 
4. Low maintenance and labor cost. Ease oversize. 
“TIMKEN GEARING EQUIPPED” 


GAYCO brings you all these: 
. Low consumption of power and heat. 


Every industrial Spray 
Dryer installation is indi- 
vidually engineered. = Cleaner 
| 7 Tailings 
Al fight: Portable 34” Nerco- Uniform 
Nire Sproy Dryer. Greater i, Products 
capacity Slow speed for 
25 to 30% tf slow wear 
greater Quick and easy 
production adjustments 


If you have an eptionally hard separating probi: 
TRY THE GAYCO 


Universal Road Machinery C 
niversal Koa achinery \O. 
— ENGINEERING & RESEARCH CORP. Rubert M. Gay-Division 
_NERCO-NIRO SPRAY DRYER DIVISION Factory and Laborctory, Kingston, N. Y. 
70 Pine Street, New York 5.N.Y. ASE f 119 LIBERTY STREET NEW YORK 6, N. Y. 
ANAPOLIS PASADENA’ MONTREAL Canadian Representative: F. H. Hopkins & Co., Ltd. 
: 8500 Decaire Blvd. Montreal, Que. 
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PRAUDLER FRACTIONATING COLUMN ready for heat treating. 
in the furnace, chromium carbides formed by heat of welding ~ “aq 6 
will be put back inte solution. The heat ‘reating is fellewed 
by sprays which cool through sensitization renge fast eneugh 
te prevent the chromium carbides from reforming. 


< 


Putting the heat on alloy corrosion problems 


Pfaudler’s extensive heat-treating facilities permit 


application of non-critical alloys to chemical proc- 


essing equipment for highly corrosive services 


Unstabilized stainless steels— when prop- 
erly heat trealed—can replace the more 
critical stabilized stainless steels for 
many chemical processing uses. 

Columbium and titanium have been 
commonly used as stabilizing agents to 
overcome the decrease in chemical re- 
sistivity found in the heat affected areas 
of welded, unstabilized stainless steels. 
This decrease is caused by carbide pre- 
cipitation during welding. 
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GUASS-LINED STEEL + HASTELLOY + ALUMINUM « TANTALUM » CARBON STEEL + SOLID OR CLAD STAINLESS STEEL « NICKEL + INCONEL » MONEL 


Proper heat treatment of the un- 
stabilized 300 series stainless steels, 
however, can restore the chemical re- 
sistivity of fabricated equipment for 
chemical service .. to a degree equiva- 
lent or superior to that obtained with 
the stabilized materials which are now 
critically short. And the heat-treating 
method is generally more economical. 

PFAUDLER—with more than 25 
years experience in fabricating corrosion 


resistant equipment from virtually all 
metals and their alloys, and with unique 
furnace facilities for fusing glass to steel 
—is ideally equipped for heat treating 
stainless steel. Pfaudler furnaces are 
large enough to handle equipment up to 
12’ 6” in diameter and 45’ 6” in length. 

What is your corrosion problem? As 
corrosion engineers, Pfaudler is prepared 
to make an impartial analysis of your 
requirements . . . and recommendations 
to meet your needs economically. 

For the full story on heat treating 
stainless steel processing equipment, 
write us for a copy of “Preventing Inter- 
granular Corrosion Due to Welding 
Stainless” —reprinted from the March, 
1952 issue of Chemical Engineering. 


THE PFAUDLER CO. 
ROCHESTER 3, N. Y. 
Engineers and fabricators of 
corrosion resistant process equipment 
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traps help uncover 


hidden 
steam treasure 


The facts are these: 


A large southern chemical company 

about a year ago was up to capacity on 

their boilers. New process units 

were being added, requiring more steam— 

a new boiler seemed inevitable. es 


About that time they began replacing their old-type - 
traps and bleed-off valves with Yarway Impulse Steam Traps and o 
Strainers. Today, even with the new process units added, 

their daily steam consumption is nearly 100,000 lbs less than a year ago— 
the superintendent gives Yarway Impulse Traps credit for the saving. 


Yarway Impulse Traps are designed to insure sending the most 
premium B.T.U.'s at top temperature into your product or process... 
to get equipment hotter sooner and keep it hot! 


Yarway’s have 11 other advantages, too—such as small size, 
low maintenance, low cost, and availability trom 

over 200 Industrial Distributors. 

Write for Bulletin T-1740. Or for steam trap 

advice, call on your nearby Yarway 

service engineer. 


YARNALL-WARING COMPANY 
137 Mermaid Avenue, Philadelphia 18, Pa. the steam trap designed 


with more production in mind 
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BEFORE. Midwest 4° extra heavy weight, 
carbon steel tee showing original 
wall thickness of tee at right before it was acciden- 
tally subjected to corrosive conditions. 


A valve leaked or somebody opened it by mistake 
... 80 the Midwest Tee shown above was subjected 
to dilute hydrofluoric acid in addition to its normal 
service in a 300° F. hydrocarbon line on an alkyla- 
tion unit. 

The highly corrosive acid caused failure of the 
straight pipe ... so the entire line had to be replaced. 

hen cut out of the line, the Midwest Tee was 
found to have a considerable (and uniform) wall 
thickness. There was no selective corrosion and the 
weld held up even better than the parent metal. 

This was not spee re alloy made to resist corrosion, 
but regular Grade “A” carbon steel... the same as 
the new tee shown ih above. We do not, of course, 
recommend carbon steel for corrosive conditions, 


AFTER | When straight pipe in line had 
failed from corrosion, this Midwest 
tee was removed. Note amount and uniformity of 
wall thickness remaining. 


but, in emergency, it gives good account of itself. 

The exclusive Midwest manufacturing process 
»wroduces fittings of superior metallurgical properties. 
he metal is worked in compression . . . it is not 
stretched or extruded, and distribution is uniform. 
After forming and welding, the fitting is stress- 
relieved. For further information, write us for a 
copy of Catalog 48. 


MIDWEST PIPING & SUPPLY CO., INC, 
Main Office: 1450 South Second Street, St. Louis 4, Mo. 
Plants: St. Louis, Passaic, Low Angeles and Boston 


Sales Offices: New York 7— 50 Church St. ¢ Chicago 3—7T9 Weet Monroe Sty 
Los Angeles 33—520 Anderson St. Houston 1213 Capitol Ave. 
‘ules 3—224 Wright Bhig. ¢ Boston 27—426 Firat St 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


-MIBWEST WELDING FITTINGS 


IMPROVE DESIGN AND REDUCE COSTS 


CS 


EVIDENCE OF SUPERIORITY 
4666 
‘ 


DO 
YOUR 
SPRAYS 
CLOG? 


Advanced design features o 
single round tangential inlet 
(instead of several small 
slots). Relatively large solid 
particles can pass right 
through and out the orifice. 
Produces a hollow cone spray 
with fine break-up and even 
distribution—ideal for many 
types of applications. 


observe all results from a position 

charge’ this ion, All 

t 

Corporation. 31 32 Pa. 
CHRANEF 


Steel and Hard Rubber — or 
mode-to-order in any ma- — 
chinable material. Vs" to 1” 


1 


In many industries 
Monarch Spray 
Nozzles are used for: 


ACID CHAMBERS 
AIR WASHING 


CHEMICAL 
PROCESSING 


COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
HUMIDIFYING 
OIL BURNERS 
SPRAY DRYING 


Custom-Built AMERICAN CRUSHER 


From smoll Icboratory mills to high tonnage mills, 
American Crushers — with built-to-the-job efficiency 
— Gre famous for long-time service at lowest possible 
cost 


Let us send you Catalogs Laboratory Mill — 
6A and 6c testi exacti 


small scale operations 


24 Series” Ring or Ham- 
mer Crushers—te 50 TPH 


KC” Plastics Grinder— 
Ibs. per hour 


MONARCH MFG. WKS., 
INC. 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 


PULVERIZER COMPANY 


St. Louis 10, Mo. 
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REDUCE 
FILTRATION 
TROUBLES! 


FREE BOOKLET... 
FREE ADVICE 


If you need a new or another filter, but 
are wondering about filter costs, oper- 
ation, and suitability for your purpose, 
vou have two good friends— your 
liteflex Engineer and the Titeflex 
Filter Booklet 

The Filter Booklet will show you 
how Titeflex Filters are constructed 
and how they work 

Your Titeflex Engineer will set you 
straight on costs and equipment for 
your special needs. He's the right man 
to have around if you are having filtra- 
tion troubles now 

Don't let any thought of obligation 
to ys delay mailing of the coupon 
below today. We are low-pressure, 
service-minded engineers, not high- 
pressure promoters 


Businesses served by Titeflex 
Filters include... 


Chemica! Distilling 
Electropie: ng Ory Cleaning 
Soop Points & Locquers 
Cosmetics Water 
Pharmaceuticals Food Processing 
Wwe Edible Oils 
Beveroges Food Eatracts 


504 Frelinghuysen Ave 
Nework 5, NJ 

Please send me a copy of 
your Free Booklet about Titeflen 
Fitters 

We need the odvice of o 
Titefien Filtration Engineer 
without obligation on ovr port 


NAME 


TITLE 


COMPANY 


ADORESS 


This new, low cost unit pro- 
vides a fast, practical method of 
cleaning drums at chemical and 
petroleum plants and terminals 
— eliminating the need for re- 
turning drums to recondition- 
ing plants before every refill. 
To every industry using drums 
which can be cleaned by petro- 
leum-based solvents, it offers a 
route to large-scale savings. One 
oil company expects savings of 
$12,500 a year after installing 
a drum rinser and barrel filling 
equipment in a bulk plant han- 
dling 2500 barrels annually. 
Every inch of the interior 
surface of a drum is scoured in 


WITH THIS NEW, 
SELF-CONTAINED 


DRUM RINSER 


less than a minute... sand and 
similar substances are removed 
without draining. No piping of 
air lines is needed — just one 
electrical connection. 

WRITE TODAY for prices 
and literature. 


Gilbert & Barker Mfg. Company 
West Springfield, Mass. + Toronto, Can. 
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Modern BUFLOVAK-DOPP Processing Kettles are 
a vital part of many processes in the Chemical 
and Food industries. They successfully perform 
a number of basic operations; such as, heating, 
cooling, mixing, extracting, reacting, distilling, 
evaporating, drying, and solvent recovery. 

Many operations can be progressively per- 
formed in the same unit; thereby speeding up 
production, lowering investment cost and in- 
creasing profits. 

Other profit-building features are new and 
improved types of Agitators that give great 
savings in production time. 

Whether you are in need of new equipment, 
or possible improvements in your present proc- 
CuemicaL 1952 


F E -- A valuable 52-Page Catalog 
on the Modern Buflovak-Dopp Processing Kettles 


--Cooling.. Mixing. .Drying..Crystallizing..and Reaction 


ess methods, you will find many helpful sugges- 
tions in this useful book. 


BUFLOVAK EQUIPMENT 
of Glaw-RKuorx 
1551 FILLMORE AVE. » BUFFALO 11, N.Y. 


We would appreciate additional information on 


Buflovak Equipment Division of Blaw-Knox Co. 7 
1551 Fillmore Ave. i 
Buffalo 11, N. Y. | 
Please send me a free copy of the BUFLOVAK.DOPP | 
Processing Kettle Catalog No. 356. I 
Mr. 
i 

(Compeny Nome) ! 
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modern 
facilities 


test new developments — verify efficiency 


At Fluor, the proof of the design is in the testing. Before 
new Cooling Tower developments are incorporated into stand- 
ard design, they are subjected to rigorous tests in this modern, 
commercial-size tower testing laboratory. Here, design and 
performance efficiency of every new development is determined 
through complete ranges of actual heat transfer conditions. 
Realistic rating data is established under conditions paralleling 
those of plant and process operations. 


Ftuor Cooling Tower Testing Facilities. This 
Commercial-size instaitation consists of a 

io house, instrument house, 20,000,000 
GTU/H Ddoiler, test basin, and a 40’ high 
test tower. 


What this means to you... 


The motivating power behind Fluor’s continuous research 
and development program is to always provide the most efficient ° 
cooling tower available. This fact, combined with Fluor’s 30 
years of active experience in designing major cooling tower in- tthe test ay 37 
stallations for the petroleum, chemical, and power industries, fest aperiling either cature’ gas 


designed Octch Balter provides 


means many things to the man seeking a factual tower recom- » we 


mendation to meet his exact cooling requirements. : of best leeks wet 
A Fluor Cooling Tower recommendation means that all pectinst tan, ender tate 

variables are included and compensated for. It means that all of Conditions. 

component parts, as well as all design theory, have been tested 

and evaluated under actual operating conditions. And, it means 

that a Fluor-designed cooling tower will perform at rated heat 

transfer efficiency under the conditions of installed operation. 

You can be sure with Fluor! 


ELUOR 


Designers - Engineers - ~ Constructors 
ATUANTIC BLVD, LOS ANGELES 22, CALIF. 


Wrighteon Processes Teesdale Mouse, Batic Street, London, £.¢-1., England 
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Y VALVES 


OF SOLID CHEMICAL PORCELAIN 
ARMORED WITH FIBERGLASS- 
SAFETY VALVES | PEINFORCED PLASTIC 


ANGLE VALVES 


PLUG COCKS 


PIPE and FITTINGS 


PROCESS EQUIPMENT 


CHEMICAL PORCELAIN: ivaaves PIPE + RASCHIG RINGS 
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For problems involving severe corrosion or 
freedom from metallic contamination, the chemi- 
cal processing industry has found no more effec- 
tive—or economical—material than Lapp Chemi- 
cal Porcelain. Now this same solid porcelain 


material is available with TUFCLAD, a new 


tough armor which greatly adds to operating se- 


curity—protection of personnel and equipment” 


—certainty of avoiding product loss. 


TUFCLAD is woven Fiberglass fabric, impreg-_ 


nated and bonded in multiple layers to the porce- 
lain body with an Epoxide resin of high strength 
and chemical and heat resistance. Armor is 
tightly knit to porcelain and runs end-to-end, 
under flanges. 

In operation, TUFCLAD provides a cushion to 
protect porcelain against accidental damage in 
handling or operation—and an insulator against 
thermal shock. But most important,the TUFCLAD 
shell is of itself homogeneous and tough — fully 
able to hold operating pressures against gross 
leakage even though porcelain is damaged by 
accident, explosion or fire. 

Write for description and specifications of 
Lapp TUFCLAD-armored Porcelain valves, plug 
cocks, safety valves, flush valves, pipe, fittings 
and special shapes. Lapp Insulator Co., Inc., 
Process Equipment Division, 504 Maple Street, 
Le Roy, N. Y. 
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ACCESSORIES 


yes, 


- Ignition Port with Refractory Tile No. M896... 


. Furnece Relief and Access Door, 


Fuel Oil Pumping and Heating . . . 


COMBUSTION 


for EVERY 


INDUSTRIAL LIQUID FUEL-GAS INSTALLATION 


. Air Control Door and Frame, top hinged, ratchet type, heavy duty, for 


monvel control. Surfaces are machined to o close fit. 


. Fuel Oil Suction Strainer, single type. Lerge besket oree insures low 


pressure drop, cover and basket easily d for 


. Wide-View Peephole, safety, curtain type. Cobelt gloss removed to 


show beoring surfoce for curtein. Curtain holves ore interiocked— 

open simultaneously. 

for vse with stonderd 

3” pipe. Also serves as o peephole. 

heavy oir 

tight. Door casting correctly weighted, lined with yt rake 
tained by imbedded grill; with observation port end cover. 


. Fuel Oil Heater, Self-Cleaning, Spiral Coil type. High oi! velocity 


in coil, resultant turbulence prevents coroen formetion. Ne internal 


connections or joints. 

Twin or Single Pumps, Steam 
driven, Electric driven or combination Steam-Electric, with Single or 
Double Fuel Oil Heaters and accessories for feeding oil at constent 


just os we ore proud of supplying the right liquid fuel or gas burning 


equipment (over 40 yeors experience throughout industry), so, also, ore we proud 
of our full line of highest quolity accessories to supplement your every combustion 


need. Within ovr modern, 
NATIONAL AIROIL likes ond odheres to the phrase, 
believe thot ovr record specks for itself . . . 


factory, salesrooms and general offices 
“nothing but the best’! We 
i.e, the “right combination” for you 


“doylight™ 


in achieving maximum combustion economy is: NATIONAL AIROIL Fuel Oil, Gos 
or Combination Oi! and Gos Burning Equipment; NATIONAL AIROIL Combustion 
Accessories; and, NATIONAL AIROIL Engineering Consultation. 

Moy we be of help to you in accomplishing your particular installation or in 


solving that difficult problem? 
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CHEMICAL-PETROLEUM DIVISION 


NATIONAL AIROIL BURNER CO., INC. 


1235 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 


Southwestern Division: 2512 South Boulevard, Houston 6, 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE “EQUIPMENT | 


W&T Merchen Scale Feeder 


ACCURATE 
PROCESS 
CONTROL 
with WeT 
MERCHEN 
FEEDERS 


a process control — 
particularly in today’s modern, high- 
speed plants — generally depends on 
the accurate feeding of dry, free- 
flowing, chemicals. Continuous, pre- 
cision feeding — by weight — is 
essential to a uniform end product. 
And that’s what W&T Merchen Scale 
Feeders can demonstrate in your 
plant, just as they are doing in 
hundreds of others. 


Merchen Feeders are widely used 
both for the blending of several dry 
chemicals and for the addition of 
one or more dry chemicals to a liquid. 


These feeders will handle from 
a few ounces to several thousand 
pounds per minute — and, of par- 
ticular importance in many plants, 
they can be completely synchronized 
with other equipment, or equipped 
for remote or automatic control. For 
example, Merchen Feeders are 
equipped to stop automatically and 
at the same time stop all other syn- 
chronized process equipment if the 
delivery of material for any reason 
should vary from the rate of feed 
pre-set on the scale beam. 


SERVICE — A nationwide service 
organization is prepared to suggest 
the proper W&T Merchen Feeders 
for your process and to give prompt 
service and installation supervision 
on Merchen Equipment. 


Write today for additional in- 
formation on W&T Merchen Scale 
Feeders. 


anes 


M-19 


June 1952—Cuemicat ENCINEERING 


| 
_= 
— 
— = 
3 
4 
pressure and temperature 
| 


A VOLUME OF DATA 


... covering welding fittings and forged steel flanges . 


ON A SINGLE SHEET 


Here is just about the handiest tool ever devised for the 
pipe designer. Data on welding fittings and flanges that 
otherwise could be found only by plowing through 
many catalog pages and tables have been ingeniously 
condensed on the two sides of the durable letter-size 
card illustrated above. 

One side covers the broad WeldELL line of Taylor 
Forge welding fittings. For every ngminal pipe size, 44” 
through 30”, it shows the wall thickness for every 
weight of every fitting in every available material. It also 
shows all required dimensions of all types of fittings. 

The other side coyers the world’s most complete line 
of forged steel flanges. For every nominal pipe size, 42” 


TIF 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485, Chicage 90, til, 
Otices in all principal cities. 
Plants at: Cornegie, Pa.; Fontana, Calif; Hamilton, Ont.. Cenede 


1952 


through 24”, it gives all essential dimensional and bolt- 
ing data for all types of flanges in all weights. A partic« 
ularly useful table (see reproduction) is that show 
welding neck flange bores which enables you to 
mine the I.D. of any nominal pipe size without separate 
calculation. Thus the sheet gives you O.D. and L.D. of 
any weight of pipe. 

The card is varnished to make it stand the steady usage 
you are certain to give it. To obtain your copy see your 


Please send me one of your fitting and flange sheets: 


ZONE__STATE: 


$'2--Gt.. 
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WHEN THE FIRST REVOLVING DOOR WAS DESIGNED 


WAS MAKING INDIVIDUALIZED 
CHEMICAL EQUIPMENT 


In an era that bred ingenuity, the 

revolving door appeared to add an efficient touch 

0 the Ame scene. But even before then, KOVEN had opened 
f another door, one that led to speedier 

BEE through Individualized Equipment. Now — in 

thie Ab when production peaks must be achieved — 

al manufacturers rely even more on 

KOVE! |. acer in steel fabrication. This is because they 
SEER > men! — tailored to fit their exact needs — 
production deadlines and nets greater 

profit through greater efficiency. 

Cull or welke fo pnsultation — no obligation. Complete 
modern focilities inched -ray inspection and stress relieving 
ee ity control. KOVEN equipment in all 

d alloys include: pressure vessels, 
kettles, tanks, chutes, 

con rs, stacks, coils. Fabrication to 
ee. U-68 and U-69 a specialty. 


KOVEN FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 
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SULFURYL CHLORIDE 


Synonym: Suifuric Oxychloride 
Formula: $O2Cl2 
Appearance: Light yellow liquid 
TYPICAL PROPERTIES 
Molecular Weight .... 
Pour Point 
Distillation Range ............. 
Specific Gravity, 15.5°/15.5°C 
Content 
USES 


bh 


Chiorinating Agent: in the prod of chi 


chiorothymol, pharmaceuticals, dyestuffs; reacts with 
organic acids to form chlorides and anhydrides. 


PARANITROBENZOyL 
CHLORIDE 


Formula; NO. 
: 
Appeorance. Yellow crystalline 
lumps or flokes 
TYPICAL PROPERTIES 
Weight 
P-Nitr: z0 
Distillation Ran 


USES 
End Products: Procaine, dyestulfs 


ot 10S mm 


BENZOYL CHLORIDE 

Formula: C4HsCO 

Clear, 

yellow liquid 
TYPICAL PROPERTIES 

Molecular Weight 

Freezing Point .. 

iti Point 
Grevity, 15.5°/15.5°C 
Benzoyl Chloride 


USES 
macevticals, polymerization © 
agents, plasticizers, resins, etc. 
Specific C ds: Benzy! b 
ide, benzophenone ond others. 


NIAGARA FALLS, N.Y. - TACOMA, WAS 


ER ELECTROCHEMICAL COMPANY 


METANITROBENZOYL 
CHLORIDE 
Formula: CgHgNO2CO Ci 
Appecrance: Yellow to brown liquid, 
partially crystallized 
TYPICAL PROPERTIES 
Moleculor Weight 
Lost Crystal Point 
Distillotion Range ....... 
USES 
End Products: Dyestuffs for fobrics and color photog- 
raphy; pharmaceuticals. 


For detailed information on 
items listed, drop us a note 
on your letterhead. Address 
your request to HOOKER 
ELECTROCHEMICAL 
COMPANY, 5 Forty- 
Seventh St., Niagara Falls, 
New York. 


End Products: Intermediates, dyes, 


ote, benzoyl perox- 


H. + WILMINGTON, CALIF. 


From the Falt of the arth 


CHEMICAL 1952 


‘J \ 
THIONYL CHLORIDE ous 
Formula; soci, Onychloride ‘a 
Typ} Pole Yellow to red liquig 
CAL PROPERTIES 
Mol 
Chlorine. Am. A * To replace Various Group ; = 
Synthetic Pp ong Products Gre: isoamy) hy with 
— thetic Vitew Phenyi Propyi chierian chloride, we 
- 
~c-a 
ie NO, | 4 
140.5 
197.3 
eit 1.219 
= 
HOOK 
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You Get Even, No Glare 


LOW COST LIGHTING 


for Gages, Rotameters,etc. 


Helping Hand 


with 


JERGUSON 


Red Diamond Carbon Dioxide is filling many of a 


World's Largest Producers of COz 
7 A National Network of Service 
oxyge™ LIQUID CARBONIC CORPORATION | 
acetylen® 155 Eost 44th Street, New York 17, N.Y. 
a 155 East 44th Street, New York 1 Observation of Liquids and Levels 
@ 
gases have one of your see os to disco | JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
€ \ Individvol Representatives ia Majer Cities 
Nome | Phone Listed Under JERGUSON 
. Address City State a Jergusen Tress Gage & Valve Co. Lid., London, Eng. 


refrigerant, a pressure medium, an inert 
gas —in chemical processing and many other 
applications its use is constantly expanding. 
Complete technical service is available 
to industrial users everywhere. 
Mail the Coupon today. 


at by 


GAS + LIQUID + SOLID 
(DRY ICE) 


Explosion-Proof 


GAGE 
ILLUMINATORS 


Single and Double Section 
Jerguson Uluminators ona 
3-Section Gage. 


UNDERWRITERS’ 
LABORATORIES 
APPROVED 


OU get even, no glare, Low 

Cost Lighting with Jerguson 
Gage Illuminators . . . the improved 
illuminators that are unexcelled tor 
gages, rotameters, etc. They give 
you ideal illumination with safety 

. and make possible faster, easier, 
accurate reading. 


Jerguson Illuminators use the 
principle of solid wedge lighting to 
give you clear, ever lighting, with- 
out bright spots. Light flows through 
the plastic wedge and is reflected 
ol A single small bulb gives 
you better illumination at a cost so 
low that savings quickly pay for the 


proved by Underwriters’ Labora- 
tories and are built in accordance 
with their Standard for Electric 
Lighting Fixtures for use in hazard- 
ous locations for Class 1, Group D 
Services. Made in a variety of sizes; 
also available in a non- explosion 
proof model. 


Write for Data 


Investigate Today 
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\ 
CHEMICAL 


Where industry has the ‘need“ 
Oronite Chemicals supply the way 


A partial list of 
ever-increasing number of industries find their process- 
Detergent Slurry ing operations and product formulations are better and 
Jess costly when they use surface-active materials mass- 

Wetting Agents produced by Oronite. Widely diversified uses include— 
Lubricating Oil Additives improving the quality of cement blocks, adding efhia- 

Gas Odorants smog ol systems, textile pr ng, 
Sodium Sulfonates emulsion prevention. (Scores of up-to-the-minute 
industrial uses and applications are described in 
a new booklet, “Detergents”, just published. 
Write any Oronite office for your free copy.) 


Purified Sulfonate 
Naphthenic Acids 


Phthalic Anhydride 
O li in j ing j 


Ortho-Xylene 
Para-Xylene 
Xylol 
Aliphatic Acid 
Hydroformer Catalyst 


chemicals for industry—meeting the highest 
standards of purity, uniformity and de- 


a. “* pendability. We may already have in 
| mess production the chemical you eed 
[ re) to improve your product or proce'ss. 
A letter or telephone call will place 
| a | . / our experience and facilities at your 
CAM, disposal. 


> 


ORONITE PRODUCTS 
are available now— 
some are in short supply 
Please inquire! 
CORONITE CHEMICAL COMPANY 
STANDARD OlL BLDG. LOS ANGELES 15, CALIF. 


600 S$. MICHIGAN AVENUE, CHICAGO 5, ILL. 
2341 


38 SANSOME ST., SAN FRANCISCO 4, CALIF. 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 

MERCANTILE SECURITIES BLOG., DALLAS 1, TEXAS 
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PAYLOADER in the box car unloads 
bulk materials fast, easily, 
low cost, 


PAYLOADERS Materials at LOW COST 


Hundreds of “PAYLOADERS” are in use in all 
kinds of industries, handling all sorts of bulk ma- 


that a tremendous amount of application experi- 
ence has been accumulated so that accurate produc- 


terials. They dig full bucket loads quickly from 
bins of hardened superphosphate as well as scoop 
up free-flowing or lumpy chemicals and other ma- 
terials . . . carry their loads rapidly through yards, 
doorways and aisles and deposit them neatly in 
bins, piles, hoppers or chutes. They unload box 
cars of bulk materials fast and cheaply, dashing in 
and out of car doors delivering their loads to nearby 
or distant points. 


The use of “PAYLOADERS” is so widespread 


tion and cost figures can be estimated for new 
applications. You are invited to find out how the 
“PAYLOADER” can boost production and cut ma- 
terial handling costs in your plant as they have in 
so many others. The Frank G. Hough Co. 

754 Sunnyside Ave., Libertyville, Illinois. 


HELP for your materia! handling problems 
is in the poges of “industria! Handling,’* 
the free magazine. Catalogs on any 
size * (12 ov. ft. to 1% 
yd.) ore olse 


PAY LOA 


Cnemicat Encineertnc—June 1952 


‘ 
ba a 
‘ 
447 


Screen 


Screen Making—is simply a matter of making 
the right kind of openings of the right shape 
in the right arrangement in the right metal 
to fit into the well in the right manner so 
that the right amount of water can enter the 
pump bow! area with a minimum amount of 
resistance while holding back the sand for- 
mation. Outside of those details, the job is 
quite simple. 


And the right kind of screen in a well is 
about as important as is the right kind of 
motor in an airplane. Fifty years ago, Layne 
bucked the screen problem and came up with 
something that hasn't been matched by any 
ether manufacturer. 


If Layne builds your water supply units and 
if sand screen is necessary, your job will have 
the famous Layne horizontally slotted screen. 
This means that your well will have a longer 
life, produce more water and operate on a 
lower cost than is possible with ordinary 
fonventional screens. 

For further information about water wells 
and complete water supply installations with 
Layne sand screens, address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


WATER WELLS 


VERTICAL TURBINE PUMPS 
WATER TREATMENT 


based on our Test Grind with the 
~SCHUTZ-O'NEILL PULVERIZER 


| De yeu have @ production problem on stocks you grind, to get 
desired uniformity or fineness? Are you look 
| outpat with @ cost reducing method? Profit by 


looks mighty simple : 


for increased 
hutz-O'Neill’s 


finest developmen 
Contrifepat air-force pulverizing 


For extremely fine grinding and uniformity 
ef product, the principle of centrifugal im- 
pact with product carried by the air stream, 


Pulverizers utilize this principle te 


Send us stock sample 
State fineness desired 


You will receive your pulverized 
stock plus cur Engineering Report 


301 Portland Ave., 


of any stock you want to 


PULVERIZE 


_ You will receive an Engineering Report 


Catch tramp iron 


withe 
Schutz-O' Neill 
SUPER-MAGNET 


Stondard equipment on feeders 
for Schutz-O'Neill Pulverizers. 


DRY FEEDER 


MACHINES 


with vibrated 


non-arching hoppers 


Are complete units for 
the controlled feeding of 
dry, bulk materials to proe- 
essing machinery. 


They can fill a definite place 
in YOUR material handling 
processes by controlling the 
feed of material to Seales, Dry- 
ers, Mixers, Grinders, ete. 


A fast flow—a dribble feed 
or an instantaneous cutoff—con- 
trolled either manually or auto- 
matically by scale action — or 
by motor load—or by solution 
flow. 

Write For 
FREE Catalog Folder 


Homer City. Penna. 


( 
experience of almost 60 years in the rapid, dustiess, accurate 
RO Ss pulverizing of any dry, non-gritty, grindable stock. Your ac- 
Pe > = ceptance of this offer for a test grind does not obligate you. a > 
. i Schutz-O’Neill Pulverizers are mode in 6 sizes with capacities 
F methods a4 miil plans. 
upon request. 
TASLISH 
SCHUTZ-O NEILL 
= 
| 
4 TRS 
| 
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an economical 
stainless steel fitting 
for joining pipe or tube 
without threading or welding 


® 
Designed to reduce assembly costs and to permit the 
of less expensive lighter wall tubing. Quik 


stainless steel elbows, tees, couplings, reducers and 
adapters save you time, labor, materials and moneyd 


Quikup! means lower installation costs! No threading, 


ee 1 © welding, flaring or other skilled assembly operations’ 
a = = Just cut to length and deburr. 
fitting tube Quikup! means lower material costs! Thin walled 
seal tubing can be used to maximum advantage. 
ol Quikup! means economical maintenance! Downtime is 


cut to a minimum. Assembly. and disassembly become 
a matter of minutes. 


Quikup! means safe, leakproof connections! Synthetic 
sealing rings provide positive pressure-tight joints at 


TO GET all times. 

THE FACTS Quikup! means simplified fitting inventories! Use it with 
; k schedules 5,10, 40 and 80 pipe sizes without changing 

about this amazing from one fitting to another . . . use it with a variety of 

new line of stain- tube wall thicknesses as long as the O.D. remains 

less steel fittings, the same. 

write todoy for 

Bulletin Q100 


THE 


COOPER ALLOY 


“FOUNDRY Co. HILLSIDE, WN 


LEADING PRODUCER OF STAINLESS STEEL VALVES, FITTINGS & — 
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se Your Output of 


FINE GRINDING 


.with greater yniformity 
lower cost 


Insecticide formulas, pigments and dry colors, barytes, phos- 
phate, limestone—whatever the material, if it has to be finely 
ground, there’s a Williams Roller Mill to do it—faster, for 
aes up production—more accurately and uniformly— 
and at far less cost! 
Automatic and continuous in operation, the Williams also 
dries and grinds simultaneously. Instantly adjustable for 
finenesses of 20 to 400 mesh, even down to micron sizes. 
No built-up cushions of “fines” can impair grinding effi- 
ciency because the constant upward air current carries 
= materials to the air separator which discharges ail 

nished materials and returns only the oversize product to 
the mill for further grinding. 
Feeding rate is automatic and self-adjusting, positive and 
simple in action—Anti-friction roller and ball bearings 
reduce down-time for lubrication, save oil and put more 
power into grinding—Take-up for wear is continuous and 
automatic—Rugged forgings, electric steel and alloy castings 
guard against wear aallaetdidiwmen--Thane and many other 


outstanding features have made Williams Roller Mills the 
standard for fine-grinding operations. 


Increa 


Cross section of Roller Mill showing how material 1s ground by 
rolls rotating against Dull ring. then air swept to separator which 
extracts fines and returns coarse material to mull for regrinding 


set 
HER WILLIAM 
= HAMMER 


y construction in many = 
grinding to small size, one 
sum, limestone shale, bauxite, 3 — 
all other chemical and fibrous mate 


dut 
WILLIAMS 


COMPLETE 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
ST. LOUIS 6, MO. 


en MILLS 
1X-SEAL HAMM 
* indies 100 to 325 mesh, without fans 


rol 
air separators Variable speed feed cont 


Dust-tree fin 
oily and greasy materials 


cyclones of 


ck 
Will also handle wet, inexpensive to operate. 


to in 
without clogg'ns Easy 
wapact and DRIER MILLS 
Ain SEPARATORS 
VIBRATING SCREENS 


PLANTS 


Backed by years of 
know-how and experi- 
ence, Williams can 
build any type of ready- 
to-install plant to han- 
dle crushing, grinding, 
air separation, sifting, 
conveying and mag- 
netic separation includ- 
ing storage bins and 
electrical equipment. 


BERS SHREDDERS 


OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 


450 
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you can 6c SURE.. its 
Westi nghouse 


it’s 


With Type E turbines, you can be doubly sure 
of protection against overspeed. 

A sensitive, powerful centrifugal-weight gov- 
ernor, enclosed in a specially shaped housing, 
provides extremely accurate speed control. 

However, if for any reason the governor loses 
control, Type E dual protection takes over. A 
corrosion-resistant, spring-restrained weight, 
mounted in the governor hub, strikes a trip link- 
age ... instantly closes the governor valve and an 
independent steam inlet butterfly valve. Steam is 
cut off positively . . . danger is avoided. 

Dual protection is but one of the many signifi- 
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OUBLE safe! 


ai D 


Be 


cant features of Type E turbines. We invite your 
comparison on amy count. Ask your nearby 
Westinghouse office for 20-page book B-3896, or 
write Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. _J-50499-A 


big 

4 
“ 
: Westinghouse 
rbin 
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WITH DARCO 
ON THE JOB! 


HERE are two basic, well- 
proved reasons why more and 
more Darcova Pumcups are going 
into cylinders of air and hydraulic 


controls and mechanisms. 


First, texture-engineered Pum- 
cups outlast most other piston 
packings at least 3 to 1. There's 
less replacement, less down-time! 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 3, Pa. 


GET 


Secondly, efficiency does not 
diminish as Pumcups wear. Re- 
sponse is always faster, surer, with 
less power consumed! 

Darcova Pumcups are available 
in sizes and engineered textures 
ideal for virtually any service. Why 
not find out what they can save you? 


ASK FOR BULLETIN No. 4502 


DARNELL 
CASTERS 


DARNELL CORP, 
DOWNEY, (LosAngeles County) CALIF. 
60 Walker York 13,N.Y. 
36 North Clinton, Chicages, Illinois 


+ 
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HENSZEY alt STUFFING 
Multiple Effect 


EVAPORATORS 


+++ your answer to 
@ INCREASED EFFICIENCY 
@ GREATER PLANT CAPACITY 


If your processing requires 
evaporation or condensing oper- 
ations, you will find a Henszey 
Multiple Effect Evaporator low- 
ers production costs. They are 
fabricated of steel or stainless 
steel (either polished or unpol- 
ished finish) especially for the 
Chemical Industry. 


Exclusive Henszey features in- 
clude the re-use of waste vapor 
. automatic feed valves . . . 
full recovery of solids . . . elimi- 
nation of foaming . . . PLUS 
savings up to 70% of the steam 
and 80% of ordinary water re- 
quirements. 
Send for descriptive bulletin 


HENSZEY COMPANY 
DEPT. £.6, WATERTOWN, WIS. U L SA F E D 


Concentrated sulphuric acid, sodium sulphite, filter aid slur- 
ries, liquid caustic, any water-treating chemical . . . hold no 
fears for the Lapp Pulsafeeder. It's the positive-displacement 
metering pump with the hydraulically-balanced diaphragm 


ee aoe cf —no stuffing box or running seal. Pumps against pressures 
up to 2,000 Ibs., at constant pumping speed—variable flow 
— clearly visible y LS results from variation only in piston stroke length, controlled 


accenible for swift, by instrument air pressure responding to flow-orifice meter, 
positive cleaning. [a - flow-positive meter, pH control, flow variable-pH variable in 
combination, or other control instruments. 


NEW BULLETIN AVAILABLE. Write for Bulletin 300, just issued. 24 
pages of description, specifications, typical applications, flow charts. Lopp Insulotor 


Power t Sp : includin Co., inc., Process Equipment Division, ,,, Maple Street, Le Roy, N. Y. 
CONTINUOUS “SLOWDOWN FE 
WATER METERS e@ HEAT EXCHANG- 

INDIC FLOW METERS 
REGULATORS 
PROPORTIONING VALVES 
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The Grinnell-Saunders 
Diaphragm Valve ..... 


Here’s why... Piping in today’s complex industrial plants 
is an exacting science involving the handling of highly corrosive 
fluids, gases, compressed air, beverages, foods and suspended 
solids . . . in lines where corrosion, abrasion, contamination, 
clogging, leakage and maintenance are costly factors. Under such 
conditions, the amazing adaptability of the Grinnell-Saunders Dia- 
: phragm Valve explains its acceptance by industry after industry. 

Bodies of this versatile valve are made in a variety of metals — 
iron, stainless steel, bronze, aluminum and others. But of more 
importance is the fact that a body of cast iron (a metal not in 
short supply) can be lined with glass, lead, natural rubber, neo- 
prene and other materials which, in many instances, handle 
corrosive fluids better than metals. 

Diaphragms come in natural rubber, neoprene, butyl, hycar, 


a special synthetic for foods, and KEL-F. This last is chemically PULP AND- PAPER MILL. Rubber-lined Grinnell-Sounders Valves 

inert to all acids and alkalies in all concentrations with the L / on stainless steel piping handle sulphate 

exception of molten alkali metals. ff “hy pulp stock in bleach plont of Potlatch 
From this broad selection of materials, the problems which the {9 Forests, Inc., Lewiston, Idaho. 


Grinnell-Saunders valve can solve are extremely varied. No 
wonder industry after industry is putting it on the line. 


L 


om 


Showing KEL-F diaphrogm, using special 
valves are available with ris- rubber backing cushion and CHEMICAL PLANTS. Glasslined Grinnel-Saunders Diaphragm 
ing of stationary spindle. floating tube nut design. / Valves, with KELF diaphragms, handle 
4 f chlorinated organic chemicals at Hooker Elec- 
CHECK THESE GRINNELL-SAUNDERS FEATURES... trochemical Company, Niegora Falls, N. Y. 


@ Diaphragm absolutely isolates working 
parts from the fluid 


®@ Diaphrogm lifts high for streamline flow 
in either direction 


® Diaphragm presses tight for positive 
closure. 


@ Body, lining and diaphragm materials to 
suit service 


@ Simple maintenance — diaphragm easily 


reploced. 

EQUIPMENT MANUFACTURERS. Grinnell-Sounders valves with 
rubber linings ore standard on filtration 
equipment for solution clarificotion, made by 

WHENEVER PIPING IS INVOLVED Industrie! Filter & Pump Mfg. Co., Chicago, Ill. 


Grinnell Company Inc., Providence, Rhode Island . Sales Offices and Warehouses in Principal Cities 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unt heaters * valves 
Grinnell-Sounders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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PUTTING IT ON THE LINE... 
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TURBINE 


WHITON 
LABYRINTH 
SHAFT SEAL... 
SINCE 1911 


Whiton Turbines in service 25 years with- 

out seal replacement. 

BECAUSE: 

© Factory run-in assures perfect seal and 
minimum wear. 

@ Labyrinth seals do not contact shoft, 
eliminating wear and seizing. 

© Steam ejector feature positively pre- 
— — leakage at outer end of 

seal. 


Write for complete details 


WHITON 
MACHINE COMPANY 
New London 14, Conn., U.S.A. 


Do YOU have 
CORROSION TROUBLES ? 


ALMET 430 sozves 
THE PROBLEM! 


Use ALM#EL 430 Stainless Steel wire 

and bands on your tower, tank, proc- 

essing vessel and pipe insulations. No 
worry of the bands 
deteriorating re- 
sulting in expen- 
sive downtime and 
lost production. 


AL#EL 430 is ovailable in .045" and 
.065" diameter wire or in strips .015" 
and .020" thick and 
widths of %" to 1%" 
and other sizes to suit 
your needs. Our En- 
gineers ore always 
ready to assist you. 


NO PRIORITY NEEDED! 
IMMEDIATE DELIVERY! 


For information and prices call or write 
ALLOY METAL WIRE CO., INC. 
PROSPECT PARK, PA. 
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Equipment 
Service for the Process Industries 


TO BU 


Materials, Supplies and 


W. P. HEINEKEN, Inc. ¢ 


Engineer & Manufacturer 


DRYERS 
KILNS... 


For all purpeses 


50 BROAD ST. 
New York, N. Y. 


MAGNA 


Plant: - HASKELL, NEW JERSEY 


WEIGH MATERIALS 
WHILE CONVEYING 


with the 
MERRICK WEIGHTOMETER 
MERRICK SCALE MFG. CO. | 


171 SUMMER ST., PASSAIC, N. J. 


Ever Need To 
COPY ANYTHING? 


Copies anything, anywhere! The Photo- 
jer you can carry in a briefcase. The 
Y one that copies curved text near 


long-hand memos, P ci 
lab notes, sketches, diagrams, etc. Indis- 


WRITE FOR FREE FOLDER 


F. G. LUDWIG Associates 
115 Pease Rd , Woodbridge, Conn. 


YATES COMPANY 
EXTRUDED PLASTIC PRODUCTS 


urniture, toys. 
Send inquiries for engineering recommendations 


YATES COMPANY 
2211 Cemetery Rood 


| 


SAUEREISEN 


CORROSION-PROOF CEMENTS 


offer complete resistence te beth ocids ond 


Hondy quort cons for making com- 
porotve tests——8 diferent coments 


CHEMSTEEL 


CONSTRUCTION 

COMPANY. INC 

01 Chemsteet Bldg Walndt St Pittsburgh 32 Pa 

Send deta on Engineering & Construction focflities for 

ACID-ALKALI-PROOF CONSTRUCTION 
of processing & storage tanks & Mooring. 


« 
STEEL 
a 
| 
4 
4 
‘Manufacturers o 
M ie Pow ER . . then you need 
~ 44 
FORM. 
1 
bind 
pensable for copying excerpts or pages of 
Accurate. Guarentecd! As low as $39.00, 
& 
. 
= ctholves steel mills, chemical plants eng 
processing industries bive-prans oF 
sneiches, se we moy recommend proper NAME 
FOR ACID AND ALKALI USERS 
75° 
> 
os 
7 
3 
— 


REPORTS 
TESTING 


PROFESSIONAL SERVICES 


PATENTS 


PLANT DESIGNS 
INVESTIGATIONS 
GENERAL CONSULTING 


CHEMICAL AND BACTERIOLOGICAL ANALYSIS 


RESEARCH 
MANAGEMENT 
TRANSLATIONS 


Chemical Engine 
COMMERCIAL CHEM 
Process Ana 

Surveys 
Design & Ir 
Lie 


New Product 
Madison Ave EI 


R. S. ARIES & ASSOCIATES 


tien 
naing of New Processes & Produc 
Deve 
1430 


ers & Economists 
ICAL DE 
@ Market Research 
al and Economic 


Complete ants 


pment 
ew York 17, N 


VELOPMENT 


When you need a SPECIALIST 
in a hurry... 


1 Engi ing’s Protessional 
Service Section offers the quickest. 
most direct method of con 

on who may be cvailable 


PROCESSES RESEARCH, INC. 


Chemical 4 Mechanical 
Design, Development, Economics, Special 
rr * Equipment and Machine Design, Site 
Searches, Miant Layouts, Investigations 
2905 Vernon Place Cineinnat! 19, Ohio 


Complete plants f salt 
Dowtherm installatior 


09 South State St 


CONSULTING CHE 


Evaporation, crystallizatic 


W. L. BADGER 


MICAL ENGINEER 


austic soda. ¢ 


Arbor, Mic 


mn, and Heat Transfer 


and omplete 


KNOWLES ASSOCIATES 


Chemical——Metallur gical Mechanical 
Consultation Design 
Complete Plants Equipment 
Heavy Chemicals — Ore Dressing 
19 Rector Street New York 6, New York 


Rowling Green 9.3456 


GUSTAVE T. REICH 


Consul, img Chemical Engineer 
DEVELOPMENTS — OPERATION 
CARBOHYDRATES INDUSTRY 

RY PRODUCTS 
CARBON- DIOXIDE — WASTE DISPOSAL 


Packard Building Philadelphia, Pa 


Congul ting 
Speciaifzing 
! ar 
and Modern 
Plants and Processes 


J. PAUL BISHOP AND ASSOCIATES 


Bayimecrs 


and 


ering of New 
Chemie 


Tilinet< 


KOHN & PECHENICK 


Conauiting Chemical Engincere 


Plants Process Equipment 
DESIGN 
Reports Trouble Shooting Appraisals 


262 Huron St Brooklyn 22, N. ¥ 


SANDERSON & PORTER 


Engineers and 
Constructor 


New York . Chicago . San Francisco 


Technical 


58 Se. Broadway 


CARL DEMRICK 


Send for Cire 


Translations 
ular 


Yonkers, N 


y 


THE KULJIAN CORPORATION 


Consultants © Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1200 N. Broad St. Phila. 21, Pa 
Offices Throughout the World 


J. E. SIRRINE COMPANY 


ers 


Plant Design & Sur covering Chemical, Elec 

trechemical and Meta cal Production; Trade 
Waste Disposal Water Supply & Treatment 

Analyses & TReports 

Greenville - South Carolina 


Engineering and 
Design — Deve 


Lincoin. Liberty Bidg 


RICHARD F. 


mical Engineer 
Bowe Studies 


pment —Research 


Philadelphia 7 


ENNIS, JR. 


JACKSON D. LEONARD 
Consulting Chemical Engineer 


‘ t Reuction P 


Mainte 


ograms for the Process Industries 
Utility Conservation 

‘ost & Economic Analysis 
Process Lmprovement 


Metuchen, N. J 


ss Design 


ring Street 


MARCUS SITTENFIELD 


Consulting Chemical 


Mlants DESIG N - Eq pment 
al 
Pro DEVELOP ME Pr duct 
Reoistered Profcastonal Engineer 
411 Walnut St Philadelphia 2, Pa 


EVANS 
RESEARCH AND DEVELOPMENT 


Cc. L. MANTELL 


FOSTER D. SNELL, INC. 


Research Chemists and Bnoincers 


“7 A staff of 75 including chemists, engineers, 
CORPORATION Con miting Chemical Engineer tert ies ts and ~~ ai personnel with 10 stories 
os and pilot Le ant available for 
Organic and Inorganic Chemistry Process Research and Engineering the yout Gna ng 
Processes— Products Booklet 3 
e today klet 3 
250 st 12 ST Wash on Street New York 13, N. ¥ “The Chem cal it nt and Your Business” 
250 East 43rd 8 New York 17, Washing? 29 West New York 11, ¥ 


Designa 
Hyctre ect 

Meta gical. Exp 
Chemical & 


FRASER-BRACE 
ENGINEERING CO., 


INC. 


ngineers Conatructors 


Developments 
& Induct tal Plant 
fustr 


MELVIN NORD, DR. ENG. SCI., LL.B. 
Consultant in Legal end Technical Problems 
REGISTERED PROFESSIONAL ENGINEER 

CHEMICAL ENGINEER 
PATENT ATTORNEY 
Detroit 1, 


664 Putnam Mich: 


NICOLAY TITLESTAD CORPORATION 


Chemical Baotneer 


Design Consultation Complete Plants 

sulphur id <phor 

nitric acid - oxte 

nitrogen products on 

surplus dioxide bi<ulphide 
il W. 42nd Street, N. Y. 18 PE-6-0010 


Consultin 


na 
New 
PO. Bow (Bet 


GEORGE H. KENDALL 


Mec 


tent Studies 
cess aineer 


hanical Engineer 


JAMES P. O'DONNELL 


Engineers 


CHEMICAL AND PETROLEUM PROCESS 
PLANTS 


‘onstruction Supervi«on 


New York 6 


Design Procurement -¢ 
Sta 


28 Bre 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Report 


Design - Construction Appraisals 


80 Broad Street, New York 4 
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miceal 
Old Food 
ationally Known 
Write P.O. Box M&S 
Champaign 
— 
Sugeestion Syst 
10 East 40th | 
1 Cost Problems 
Processes, Contro! 
Studies 
Darien Connertiout 
456 


EXCLUSIVE REPRESENTATION WANTED 
LA. SOUTH meee. meet.€ AREA by well estab- 
lished frm of 
R Pret. En 
several excellent lines. Must be leading ter 
te Pet 
Chemical plants, Paper and board milis. 


330 W. . New York 36, 


CHEMICAL ENGINEER 


Large Western New York synthetic organic chemical 


P-4404, Chemical Engineering 
320 W. 42 St., New York 36, N. Y. 


SEARCHLIGHT SECTION 


Classified Advertising) 


EMPLOYMENT: te 


BUSINESS: 


POSITIONS WANTZD 


count as one lin 
Discount of 10% if full payment, is made in advance 


for 4 consecutive Insertions. 


EQUIPMENT WANTED or FOR SALE Advertise- office, 330 W. 42 St., N. Y. 36, 
ments ie onty in Di d Style. 


OPPORTUNITIES” 


UNDISPLAYED 
$1.20 per line, minimum 3 tame payment 


individual Selling 
Opportunity undisplayed rate is one-half of above 


RATES——_ 


:EQUIPMENT 
:USED OR RESALE 


DISPLAYED 

Spaces with border rules for prominent 
display of advertisements. 

The edvertising sete, is $11.80 per inch for al! 
advertising appe other than a contract 
basis. Contract quoted on reque 

An advertising inch is measured %” vertically on 
one column, 3 columns——30 inches —to a page 

NEW ADVERTISEMENTS—Address New York 

for the July 


Individual 


cto.ing July 3rd 


INDUSTRIAL ENGINEER 


Large midwestern Cosmetic Packaging Plant 
seeks Industrial Engineer capable of layout. pian- 
ning, mai handling Good to 


opportun 
of largest and most 
aggressive companies in the country. Good 
Permanent 
P-4344, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, I 


REPLIES (Bow No.): 
NEW YORK: 330 W. 42nd St. (36) 
CHICAGO: 5280 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


Addresa to office nearest you 


POSITIONS VACANT 
(Additional Positions Vacant Advertising 
on page 459) 


ASSISTANT MILL Metallurgist for large Cop 
per Company Chile, South America. College 
graduate with some experience, to work tn Mill 
Metallurgical Laboratory 3-year contract 
Transportation both ways and salary while 
traveling paid by company. In reply give com 
plete details. P-4375, Chemical Engineering. 


FIRST CLASS Mill Metallurgist to work di 


rectly under Assistant Superintendent and 
be in full charge all testing and research large 
copper concentrator Chile South America 


Graduate engineer required with experience in 


operation milling plants using crushing. grind 
ne and froth flotation, etc. -year contract 
Transportation both ways and salary while 
traveling paid by Compan In reply give 


omplete details. P-4378, Chemical Engineer 


ing 


MECHANICAL ENGINEER to assist In super- 


vision maintenance of fleet of Whitcomb 
Diesel Electric Locomotives, as well as genera! 
railway repair shops, large copper company 
Chile, South America. 3-year contract. Trans 
portation both ways and salary while traveling 
paid by company. In reply give complete de 


tails. P-4381, Chemical Engineering. 


PERMANENT POSITION 
graduate mechanical 


open for young 


or chemical eng 


for the Cagins ering Division of a well kne wr 
weanic che al cor pany In Ohio Desired 
experience in re aintenance and n 
struction Give full badesen ation, with photo 
graph, stating te Lnieal education, experience 
personal status, references. and salary require 
ments. P-4545, Chem pons Engineering, 230 W 
42nd Street, New Ye 3 N. ¥ 
YOUNG CIVIL Engineering Graduate with 
some experience in maintenance of track 
and track equipment for Railroad Department 
large Copper Company Chile, South America 
3-year contract. Transportation both ways and 
salary while traveling paid by Company. In re- 
ply give complete details. P-4384, Chemical 


Engineering 


(Continued on page 158) 


CONFIDENTIAL COUNSELLING 
= On ALL 
PERSONNEL PROBLEMS 
To EMPLOYER and EMPLOYEE 
EXECUTIVE—(AN Branches) 
ENGINEERING—(AIl Phases) 
ADMINISTRATIVE—ACCOUNTING 
SALES—ADVERTISING 
ta Salary Brackets $5.200—$50.000 
NATIONAL COVERAGE 
Please write your specifie exe. 
rience or personnel 


Wm. 4. Bruce, Mgr 
EMPLOYMENT COUNSEL 


Suite 500 7 W. Madison St 
Chricage 2, Financial 6-2100 


PRODUCTION MANAGER 


AAA 


monufacturer seeks 
fully qualified Production Manager , 

basic education in Chemical or industrio! 
Prefer ten or more 


ngineering or equivalent 


years experience on all phases of production, 
ment 


including 
medium size ty 
unit high speed 

Excellence in humon 
requisite. Salary open. 


top manage 


a multi-plant, grow: 
plete details in an 


P4544, 


relations 


c 


participation, 


first letter 


Chemical Engineering 
520 N. Michigan Ave., 


hicago 11, Il 


CHEMICAL 
ENGINEER 


for plant development and production of 


DEFLUORINATED 


in PHOSPHATES 
doing bulk ond small 
pockaging of dry products 
is a prime 
if you are interested 
in @ life-time career and excellent future with 
submit com- 


Extensive experience in all phases of caicining 
operations. Chailenging opportunity for right man. 
Requires top tevel industrial background and 
ecutive ability te manage a plant. 


Give complete details inctuding references, salary 
and 


P-4241, Chemical Engineering 
330 W. 42 St.. New York 36, N. Y. 


PRINTED CIRCUIT 
ENGINEER 


We require an © 
experienced in 


this process and take complete 4 of 
Location, Virgin 

coveued opportunity with a successful and progres- 

sive components manufacturer. Our small engineer. 


printed circuits. 


ing = grow considerabl 


strictly confidential 


teal or chemical, 


All replies will 


be sylvania 


INDUSTRIAL SALES 
DEVELOPMENT ENGINEER 


Experience necessary with proven record to 


develop sales in Sterilization and F 


Fields. Background of training and expe- 
sirvetooina rience should be in one of the following: 


Engineering, Chemistry or Biology. Must be 
willing to locate in North Western Penn- 
Submit complete resume of quali- 


fications. Please state salary range expected. 
P.4546, Chemical Engineering 
330 W. 42 Bt., New York 36, N. ¥ P-4494, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 
cae 


60,0002 steam 


_DESIRABLE PROPERTY 
Suitable for CHEMICAL & RELATED PROCESSES 


Immediately Available at Sacrifice Price 
@ 250,000 sq. ft. fully sprinklered. 


per hr., Modern Boiler 


For Full Particulars, Terms and In 


verized Coal, High 


@ 300 T Refrigeration 
© Completely ‘titted with Process Piping, 


@ Complete Air Conditioning Equipment. 
fenced. 


ction 


CONSOLIDATED PRODUCTS COMPANY, INC., as Agents 


— Park Row, New Vork 38, N. Y. 


BArclay 7-0600 


INVEST IN CUBA AND PAY NO INCOME TAX ON PROFITS 
OF FOREIGN INVESTMENTS 


FOR SALE 


HYDRATED LIME PLANT 


4 tn CUBA with production capacity of 48 tons per day. 
@ Hydrated lime is indispensable in the manufacturing process of the sugar industry. 


@ Piant is situated In Gute of largest sugar producing area in the wortd, with 37 large sugar mills 
within a few miles of plant. 


Railroad siding and ‘with quarry with enough Limestone (Analysis 99.91 CO3 Ca) for one hun- 
years. 


@ Plant is in production and has the most modern equipment. For complete details write 


BANCO AGRICOLA Y MERCANTIL 
PO. Box 342, HAVANA, CUBA 
or—cable “AGRIMERCAN”, Havana, Cuba, COLLECT. 


1952 


Additional Business Opportunity advertising on page 458-460 


‘ 
plant has attractive permanent position for Chemi- aapatagt 
cal Engineer, preferably with 2 to 3 years’ indus- et She 
trial experience, for plant engineering project 
work. Reply to 
‘ "4 
= 
| 
— 
| 
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SEARCHLIGHT SECTION 


COMPLETE 4000 BARREL PER DAY 


REFINERY 
FOR SALE 


A complete small refinery. on a 69-acre site, connected with two railway 
lines, linked by highways with Central Canadian and mid-western United 
States cities and only 15 miles from Great Lakes system docks. is offered for 
sale. The plant. which is at Petrolia. Ontario, becomes available because 
its owners, C dian Oil C jes, Limited. are now bringing on stream 
@ much larger, ultra-modern refinery at nearby Sarnia. 


In addition to full equipment to process crude oil into gasolines. lubricating 
oils, greases and by-products, the refinery has: 


e 30 buildings, the main units of which are of brick or reinforced concrete 
and with load-carrying walls: 


@ Adequate water supplies via town system from Lake Huron; 


@ Ample 60-cycle electrical power at low industrial rates from the Ontario 
Hydro-Electric Power Commission system: 


® A central power plant. comprising two 500 HP water tube boilers. 


REFINERY 


Newer sections include Flash Topping. Cracking. Reforming and Poly- 
merization, and associated Treating units required by Universal Oil Prod- 
ucts Company processes. They have operated under U.O.P. inspection and 
recording and U.O.P. engineers have advised on maintenance. Crude 
capacity is 4.400 barrels per day. Thermal cracking capacity is 1.200 B.P.D. 
and reforming capacity 800 B.P.D. 


Steel tank storage capacity, above ground, is 375,243 barrels. A 4-inch pipe- 
line the ge facilities with dockside on the St. Clair River. 


BUILDINGS 


Total floor space of 80,000 square feet. 

The office building. which also houses the plant laboratory. is a modern. 
well-built structure aggregating 9,000 square feet on two floors. Other 
buildings include: 


@ Garages @ Electrical Shop @ Pipefitting Shop 
@ Carpenter Shop @ Machine Shop @ Welding Shop 
While built and operated as an oil refinery and efficient to process a rela- 


tively small crude oil throughput, the plant may be adaptable to other 
manufacturing processes. 


Inquiries are invited and additional details can be supplied by: 


Mr. G. S. Middaugh, 
The Canadian Oil Companies Ltd., 
204 Richmond Street. West. 
Toronto, Ontario, Canada. 
Telephone EMpire 6-3031. 


ENGINEERS 
TEXTILE PRODUCTION 7. $12,000 
FACTORY $15,000 
strong rubber b’kgr'd. 
“Many fr 
Gall, write or wire: 


ona KE PERSON 
T W. Madison Chicago 2. I. 


(Continued from page 457) 
SELLING OPPORTUNITY OFFERED 


SALES REPRESENTATIVE wanted—Phenolic 

Resins. Willing to make commission arrange- 
ment if so desired. Our men have been advised 
about this advertisement. RW-4172, Chemical 
Engineering. 


EMPLOYMENT SERVICES 


SAL ARIS D POSITIONS $3,500 to $35,000. We 
he original personal employment serv- 
ice “estab 1 shed 42 years). Procedure of highest 
thical standards its individualized to your per- 
sonal requirements. Identity covered; present 
position protected. Ask for particulars. R. W. 
Bixby. Inc., 260 Dun Bidg., Buffalo 2, N. Y. 


SAL —— PEF RSONNEL, $3,000-$25,000. This 
is 


confidential service established 1927, 
geared > needs of h gh erac fe men who seek 
a change of connection under conditions assur- 
ng. If employed, full protection to present 
sition. Send name and address only for detalle. 
Personal consultation invited. Jira Thayer Jen- 
nings, Dept. B, 241 Orange St., New Haven, 

mn 


POSITIONS WANTED 


ENGINEER Registered P.E.. Age 32. 


Married years diversified experience 
chemical TR. project and plant engineer- 
ing. plant and equipment design, process cal- 
culations. responsible position with tn- 
creased challenge and recognition. Mid or Far 
Weat preferred. Chemical Engineer- 
ne 


EXECUTIVE CHE MICAL Engineer — Regis- 
1 PE 


tere< with subst: antial experience tn 
plant management and engineering tn alkali 
and organic fleld Ex: alle nt record of getting 
results Seeks position of responsibility in 
plant manage —— multi-plant production su- 
pervision, engineering. or consulting organiza- 


tion, PW-3919, Shean cal Engineering 


SELLING OPPORTUNITIES WANTED 


MFR. REP. est 15 years Gestres additional 
power plant equipment accounts. Presently 
overing No. Ill. & No. Ind ‘industrials con- 
tractors, laundries, ete RA-4278, Chemical 
Engineering 
SALES ENGINEERING organization with es- 
tablished following in chemical, Pharmaceu- 
al and allied industries. desires to represent 
additional processing equipment me ~~ 
n New York, New Jersey De laware and Pen 
sylvania. Commission only. RA-4453 Chemical 


Engineering 


BUSINESS OPPORTUNITY WANTED 


For Sale—Janitor Supply 
cal Pusiness Excellent reputation 
service in P area 


AVAILABLE 
EXECUTIVE CHEMICAL ENGINEER 


Twenty years experience in and 
cal industries Project 
plant. equipment design supervision; “construction: 
consulting. development new sines 


PW -4466, Chemical Engineering 
o W. 42 St... New York 36, N. Y. 


ADDITIONAL 
BUSINESS OPPORTUNITY 
ADVERTISING ON 
PAGES 457 & 460 
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| 
and Cher 
backed by 
net 
bide. $6,000 annual income from rental of re 
7 maining floors. Property valued at $175,000 
equip. valued at $4,000 incl. with tnvty. & good 
will at $200,000 No. IF-N3427 Chas. Ford 
A asx Inc Dept. 2086. 10 N. Clark, Chicago, 
58 
3 


SEARCHLIGHT SECTION 


WANTED 
ENGINEERS 


for Process Development in 
Electrical Wire and Cable 
plant in New Jersey 


Knowledge of the manufacture 
of insulated wire and cable es- 
sential. Knowledge of plastics 
also important for developing 
new processes and improving 
old ones. Must be able to help 
solve production problems in- 
cluding machine tooling, speeds 
and arrangements . . . improvise 
equipment when necessary .. . 
develop plastic formulations, 
mixing methods and recommend 
equipment for production mix- 
ing of plastics. Write stating 
age, education, experience and 
salary desired. 


P-4346, Chemical Engineering 
330 W. 42nd St., New York 36, N. Y. 


WANTED 
Assistant to Sales Manager 


Upper Michigan firm offers oppor- 

tunity for man age 30-40 in capacity of 
Assistant to Sales Manager. Must be a 
chemical engineer with knowledge of 
industrial chemical busi preferabl 
copper _chemicals. Must heave 
_ Will probably be located 
in large Ohio city to cover eastern and 
mid-west territory. Write giving quali- 
fications and salary required to 


P-4440 Chemica! Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 


CAREER OPPORTUNITY 
ON PERMANENT STAFF 


nder 30 years of age, male, and have 
sales background and writ- 
ity. there is a position open te you. 

This is an unusual opportunity to work with com- 
pany management in the preparation of technical 
papers, sales and process promotion materials, in- 
dustrial advertising, and house organs Ly a large 
national industrial corporation located in midtown 
New York City. 

Please send details of your education, back- 
Ground, experience, and salary expected. 

Reply confidentially to 


P.4442, Chemical 
330 W. 42nd St., New York 34, N. Y. 
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WHO... ME? 
AN A/RCRAFT 


Yes, Lockheed in California 


can train you — 


at full pay! 


The step up to Aircraft Engineering isn’t as steep as you might expect. 
Aircraft Experience isn't necessary. Lockheed takes your knowledge of 

engineering principles, your experience in other engineering fields, your apti- 

tude, and adapts them to aircraft work. You learn to work with closer toler- 


ances, you become more weight conscious. 


What's more, Lockheed trains you at full pay. You learn by doing—in Lock- 
heed’s on-the-job training program. When necessary, you attend Lockheed 
classes. It depends on your background and the job you are assigned. But, 


always, you learn at full pay. 


These opportunities for engineers in all fields have been created by Lock- 
heed’s long-range production program —building planes for defense, planes 


for the world’s airlines. 

And remember this: When you join 
Lockheed, your way of life improves as 
well as your work. 

Living conditions are better in South- 
ern California. The climate is beyond 
compare: Golf, fishing, motoring, patio 
life at home can be yours the year ‘round. 
And your high Lockheed salary enables 
you to enjoy life to the full. 


Note to Men with Families: Housing con- 
ditions are excellent in the Los Angeles 
area. More than 35,000 rental units are 
available. Thousands of homes for own- 
ership have been built since World War 
II. Huge tracts are under construction 
near Lockheed. 


Send today for illustrated brochure de- 
scribing life and work at Lockheed in 
Southern California. Use handy coupon 
at right. 


Mr. M. V. Mattson, Employment Mgr. 
Dept. CLE-6 


LOCKHEED 


Aircraft Corporation 
Burbank, California 
Dear Sir: 


Please send me your brochure describ- 
ing life and work at Lockheed. 
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SEARCHLIGHT SECTION 


PAGES 


~ from the 


NOTE BOOK 


CARCELY any sing! ele- 
ment in chemical engi- 
neering enjoys more top- 
level concentration than 
“the pilot plant” The 
new product or process, on paper 
or in the lab, gets grade-A at 
tention from all departments 
But when it comes to the pilot 
plant—it becomes an orphan 


**}40ow soon can we get equip 
ment? What will it cost? How 
long do we wait?” These ond a 
thousand other questions must be 
answere 


E, at GELB, hove often under 

taken the difficult task of 
equipping a pilot plant, for a wide 
voriety of products Mostly 
efforts have been successful 
pilot equipment installed by us has 
been @ steady producer since its 
original date 


UR ideo in talking about this 

is to indicate our ability to 
provide equipment for pilot plants, 
well as regular high-production 
equipment 


@ pilot plant based 
used process equipment from 
Gee is noteworthy for low cost 


atwoys have on hand wide 
voriety of usuel ond unusucl 
chemical proces: equipment See 
our | our usual last page spot 


im this issue. 
~ 


Truly yours, 


1 don't know whot a 
pilot plont is, but I've 
met several pilots who 
gave me the loveliest 
flowers and lots of other 
things 


AVAILABLE CUSTOM REFINING FACILITIES 
@ Distillation © Extractions 
@ Sep er 
Drum Lots—Tonk Cors 


@ All Types of Crude Mixture: 
@ By-Products, Residues, Waste: 
Contaminated Solvents 


TRULAND Chemica 
ENGINEERING CO., INC. 


Box 426, Union, N. J. UNicnville 2-7360 


Largest known deposit of 
BARITE 


90 per cent BASO4 
Near Hailey (southern) Idaho 
Complete report available 
HARRY A. HERZOG 
410 Henry Bidg. Portiand 4, Oregon 


SCREENED COKE 


pee and nu: r me al 
al plant 
hr yw Sulphur 
Write for prices and fretoht rates 
Deep Vein Connellsville Coal Co. 
BRIER HILL 2, PA 


WANTED 


CHEMICAL PLANT 


WANTED 


We are now manufacturing over $20,000,- 
000 in yorious lines and wish to expand by 
acquisition of assets or stock of one or 
more industrial companies. In our nego- 
tiations the sellers’ problems and wishes 
will receive full consideration. Present 
personnel will normally be retained. 


Address all replies 


“Confidential” C. J. GALE, Sec. 
233 Broadway, N Y. 7, N. Y. BA 7-1819 


WANTED—SURPLUS 
Dyes - Chemicals - Pigments 
Plasticizers - Solvents 
By-Products - Wastes - Equipment 


CHBMICAL seavics CORP. 
Beaver St. York 5, N 


WANTED 


Vacuum Dryers, Heavy Duty Mixers, Reactors, 
Kettles, Columns, Rotary Filter, Pulverizers, 
Filter Presses, $/$ and non-corrosive Tankage 
idle or Set Plant 

BOX 1351 


Church St. on. New York 8, N. Y. 


WANTED 
BY-PRODUCT POTASH SALTS 
LIQUID OR SOLID. 


W-4083, Chemical Engineering 
W. 42nd St.. New York 36, N. ¥ 


CONSOLIDATED PRODUCTS CO.,INC., 2015 PARK ROW BLDG. NEW YORK 38, N.Y. 


CONFIDENCE 


June 1952- 


Cable Address: EQUIPMENT N. Y. 


GEST DEALER IN REBUILT PROCESSING EQUIPMENT 


Phone: BArclay 7-0600 


OLDEST AND LAR 
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“It pays to deal witha long-established company” 


FILTERING EQUIPMENT 


l—American Dise Filter 6° dia., 2 disc, 
100 sq. ft. filtering area, with auxiliar- 
ies. 

1—Shriver, iron steam heated, 30” x 30”, 
30 chombers 

4—Shriver & johnson, 30 x 30 iron plate 
and frame, 35-40 chambers each. 

1—® x 12° Oliver Lead-Wood Vacuum Fil 
ter Acid-Resisting. 

3—Oliver Vacuum Filters, incl. 8 x 12 
«x 14, 11°6" x 18° 

1—-ALUMINUM Sperry FILTER PRESS. 30 
=x 30", 45 chambers. 

1—212 Sweetland Filter, 36 leaves 4” 

1—Kilby 39” x 39 CI Filter Press, open 
delivery, P & F, 46 chambers. 

1—Sperry. 24° x 24” P & F Filter Press 
with 25 chambers, 2” frames. 

33D12 with plate; 

18D12 bronze, jacket 

@ Pé& F, 12 
chambers. 

1—Bird-Laughlin 36° x 40° Rotary Con- 
tneovs Filter; 2—18" x 28 Bird Solid 
bowl S/S. 


DOUBLE DRUM DRYERS 


1—42” x 120” Buflovak Atmospheric, 
S/S Conveyors, S/S Elevator, 
hood. 


x 12’ Buflovak A ph 
2—32" x 90” Buflovak Atmospheric. 
1—32” x 72” Buflovak Atmospheric 


EVAPORATORS 


1—Swenson Triple Effect, 1320 sq. ft. total, 
with copper tubes, steam pumps, con- 
denser and piping 

1—Swenson Single Effect, copper tubes, 
440 sq. ft.. condenser, pump, etc. 

1—Zaremba Single Effect, 54” x 16’, Black 
Steel Body, copper tubes, 556 sq. ft. 
with Elliott Barometric Condenser. 

1—Oates all copper Calandria, quadruple 
effect, 5,000 sq. it. total, with separa- 
tor, copper jet yo and piping. 

2—Buflovak, monel, double effect, 148 sq. 
ft. each effect. 

4—Mojonnier S/S Vac. Pans, 3’, 4’, 5’, 6’. 


BAKER PERKINS MIXERS 
4—3000 gallon, size 30, type X-BS, 
welded. 


VIBRATING SCREENS 


a of two 3° x S’' Tyler Hummer, 
Type 33, with Generator Set for both. 

x Selectro single deck. 

1—3' x 6 Selectro double deck—rebuilt. 

1—18" x Selectro—rebuilt 

27 #32 Roball, double deck, 20” x 


1—Day S/S single deck, 40° x 84”. 


1—Tyler “Rotap” Testing Screen, AC 
motor. 


EXTRAORDINARY OFFER 
RECENT PURCHASE 


1—Devine #21 Vacuum Shelf Dryer, 13 
shelves 59° x 78", Condenser and 
Pump. 

6—Devine 228 Vecuum Shelf Dryers, 
each 20 shelves 59° x 76",\suitace 
condensers and vacuum pumps. 

2—Ball & Jewell £2 Rotary Cutters. 

1—Tothurst 48" steel basket Centritu- 
gal, suspended type, bottom dis- 
charge. 

4—Troylor Tube Mills, 5° x 22’, S' x 
x 186", x 13, each 

pcbbie 
@s cper- 
wwith ali accessories as used 


PULVERIZERS 


1—S-roll Raymond High Side Roller Mill, 
35057. 


2—25047 Raymond High Side Roller Mills, 
each complete with 50 HP, 3/60/2200 
volt motors, connecting piping. etc. 

3—Mikro Pulverizers, 2TH, 4TH. 

2—Smidth 56” x 20° Tube Mills, iron 
lined, each with Ball Charge and 4 
60/2200 volt motors. 

l—Allis Chalmers 46" x 7° Ball Granu- 
lator, iron lined. Used 100 hours. 

1—6” x 15” Sturtevant Jaw Crusher, to 
4". 


1—24" x 15” Sturtevant Crushing Rolls, 
balanced type. 


DRY POWDER MIXERS 


2—Kilby jacketed Ribbon Mixers, 
14’ x 66" x 7", 
ft. capacity. 


3,000, double ribbon, 10° x 3° 
x 42". 


l—Day Size F, 18502; 1—Howes 18002 
. ribbon; 1—Munson Rotary 1,0007 


. dbl. ribbon. 


DRYERS 


3—6’ x 50° Louisville Rotary Steam Tube. 

1—4’ x 8 Flaker or Cooling Roll. 

x 33’ Rotary Vacuum Dryer, jacket- 
ed shell: 1—z0" x 8, jacketed, with 
dust coll an d 

2—s’ x 40" Ruggles Coles Direct, Heat 
tary. lso Class A2, 4 x 20 Class 
xF 4, x 25°. 


2—Link Belt Roto Louvre, #207-10, 

1—S’6 x 24° Direct Heat Rotary Dryer or 
Kiln, welded shell. 

1—Devine #7 Vacuum Shelf, 13 shelves, 
40 x 43. 

2—Buflovak Vacuum Drum, 5’ =x 10° with 
all accessories. 


PEBBLE MILLS 
All porceiain lined 
gal. 
3-6 «x 800 gal. porcelain and burr- 


lime 24 36”, 25 gal. 
36” 
ims" x 42", 125 gal. 


SEARCHLIGHT SECTION 


eed: 


CENTRIFUGALS 


2—42” ALL STAINLESS STEEL, Centrifu- 
gals. Amer. T 6 M Co. with S/S bas- 
ioe. curb, casing, shaft unloader and 
40 HP variable speed Slip Ring 3/60/ 
440 V 1200 RPM motor with full con- 
Suspended, bottom discharge 


1— sus with pert. 
basket, discharge, 

All parts Monel. 


JACKETED KETTLES 
1—Ptaudler 1000 gallon closed 


110004 gal. Stainless Steel a 
gal. closed —~ , 1402. 
1—$000 steel agitat 
80, 100, ‘350, 600 gal. 
350, 500, 
gal. S/S, 1003; 2 Lee 200 ‘gal. 


1—Dopp dbl. motion 100 gal. 
2—700 gal. closed, with Simplex Turbo 
drive, m.d. 
39500 welded, open. 
50 to gal., some agi- 


19- 25 to 600 gal. 


MUST MOVE 


2—12 ese Steel Sto Tanks, 8 
= 32’, plate. Fitted with man- 
vents, check valves, 


MISCELLANEOUS 
dia. Vacuum Crystallizers: 


x Rotary Counter Cur- 
rent Classifier, also for dewatering or 
scrubbing. 

2—Dorr two-stage Classifiers, each with 

two rakes, total length 27’, gecr re- 
ducer and motor. 

1—Davenport #3A Dewaterer. with speed 
reducer and 5 HP AC motor. 

1—Mechanical Cooker, 5° dia. x wh 


cate. 
1—Capem Capper. with feeder. 
1 rs Column, 6 sections, 
30° dia. x 33° high, bubble cap type. 
3—7" x 60° Rotary Kilns, equipped with 
roller b ings, gear motors, 


etc. 
3—6’ x 60° Vulcan Rotary Kilns, each with 


3’ x 50° Ro’ Coolers, firing hood, all 
— 


REMEMBER—We Buy Your 
Idle Equipment for Cash— 
Single Items or Complete 
Plants. Send us Your List 


ONLY A PARTIAL LIST—SEND US YOUR INQUIRIES 
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SEARCHLIGHT SECTION 


Rebuilt For New Machine Accuracy 


At Tremendous Price Reductions 


International Stainless Steel Straightline 
Vacuum Filler, 160 per minute. 


Resina S and LC Automatic Cappers. 
Capem E4F 4-Head Rotary Capper. 


Island Equipment Styline auto. Bottle Un- 
scrambler. 


CRCO New Way MH Wraparound Labeler 
S. & S. Gl, G2, G6 Auger Fillers. 


Stokes and Smith Model HG88 Duplex 
Auger Powder Filler. 


Colton 2 and 3RP Rotary Tablet Machines. 
Stokes 90D Tube Filler & Closer. 
Stokes 2C Cream Filler and Closer. 


Triangle Package Elec-Tri-Pok G2C, G2S, 
A2C, N2CA and A6CA Fillers. 


Filler 4 Head Stainless Steel Filler. 


Horix S. S. 14-head Rotary Filler. 
Standard Knapp No. 429 Carton Sealer. 
Mikro 4TH, 3TH, ISH Pulverizers; Jay 
Bee U1, Schutz O'Neill Mills. 
Tri-Homo #5 Colloid Mill, 7% HP. 
3500 gal. working cap. Steam Jacketed, 
Double Arm Mixing Tanks for mixing, 
storing or processing of your materials. 
B. P. 150 gal. Unidor S. J. D. A. Mixer. 
Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gals., with and without 
Jackets, Single, Double Arm Agitators. 
Baker Perkins and Readco Heavy Duty 5 
to 150 gals. Double Arm Jocketed Mix- 
ers with Sigma or Fish Tail Blades. 
Ross, Day, Pony Mixers, 8, 15 gal. caps. 


Act Now For Choice Buys 
Tell Us All Your Machinery Requirements 


UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette Street © New York 12, N. Y. 


Established 


Day, etc. 100 to 2500 Ibs. Powder Mixers. 
Acme 125 gal. S. S. Jacketed Mixing 
Kettle. 


85 gal. S. S. Jacketed and Mixing Kettles. 
Huhn Steam and Gas Fired Rotary Dryers. 
Kent and Lehman 3 Roll Mills. 

Allis Chalmers, Great Western Sifters. 


Pony M, ML Labelrites; World Rotary 
Straightaway Labelers. 


Pneumatic Scale Cartoning Line, 60 and 
30 per minute. 


Miller, Scandia, Hayssen Wrappers 
Campbell Auto. Cellophane Wrapper. 
Package Machy. Co. FA4, FA Wrappers. 


Description 


Buffale etary Vacuum Drum Dryer, chrome plated, with accessories. 
Stokes Rotary Vacuum Drum Dryer. Model 598; 40°15’. 


Stokes Rotary Vacuum Dryer; 24°« 


Buffalo Rotary Vacuum Dryer, 5 130, with accessor 

x12 Bronze Drum 

Devine Vacuum Orum Oryer: x10'6"; 

Rotary Drum Dryer with steam heated nickel drum: 
accessor 


Buffale Vacuum Drum Drver; 5 


Buflovak Double Drum Dryer, 32°x72", 


Bagley & Sewell Dowdle Drum Or 28” 


8 
Buffalo Double Drum Oryers: 427x100" 
2x15, indirect gas heated. 
Sauier Retary Atmospheric Stainiess Dryer; hexagonal shell; 


Adt Class G Retary Oryer 


"120°; Stainiess Feed and Acrofins 


Loutevitie Counter Current Monel Lined Retary Atm 
Louisville Retary Steam Tube Dryers 6x30"; 


Davenport Steam Tube Dryers; 
Direct Fired Rotary 
Direct Fired Rotary Oryer. 3x24’. 
Buffale 

Receiver. ete 


Stokes 16 Shelf Steam Heated Drying Cabinet; 3x3; with 
‘rocter & Schwartz Continuous Apron Dryer; 


with accessories 


with 


access. 
Vacuum Chamber Oryer with 20 nar’, 


bronze drum 


x60". 


SPECIAL 
Buftalo 6’ 
Jacketed 
Agitated 
Vacuum 

Crystollizer 


16". 


ryer, 3x12’, with access 
with 


with Vacuum Pump, Condenser, 


ete.: 610" overall 


blower 
tong: 7°6" wide; apron width 


Procter Sehwarty Continucus Apron Dryer: 12 sections: 5 Passes with stainless woven mesh 
overa 


belt, wide. 


Dryers pay tracks. steam pipe. with capstan closing door each end. 


Horizontal Jactrted Dryer 


jotary Vacuum Oryer, S2°x102" with 


54°x18" with agitator 
Horizontal Stes: jacketed and Agitated Vacuum 


agitator, du 


3 lene. 
ot collector, 


FIRST MACHINERY CORP. 


157 HUDSON Sr. 


WOrth 4-5900 


NEW YORK 13, N.Y 


PULVERIZERS: Wms. LG 1, Raymond 
#1 w/cyclones. Sturt. 21 Ring. 21 Ro 
tary—Wmse. wih & 66 & 100 HP 
Penna. w/125 HP 

MILLS, HARDINGE: > x 
10 x 36” w/motors 

CRUSHERS, JAW: 
14x28, 16x22, 18x36. 

CRUSHERS, ROLL: 
48x18, Sax24 

KILNS, ROTARY: 24 
45", 6 x 80". 

FILTER PRESSES: Shriver 24° 
clad, del.—30", 25 P F, 
Recad. 

VACUUM PUMPS 
4x4x2 

CRANE—Nthn. Eng. 43° span, 10 ton A.C 

COOL BREEZES — 
cfm 


LAWLER COMPANY 


48°, x 23”, 


Sxit, Sxi4 12x20. 


2x12, 10x16, 30x16, 


"x 18° 30°, 


23 PF. 
open wast 
open-wash 
Devine 10 x 10, 
% w/motors 


LR 


Exhausters to 80000 


Allis-Chaimers crash! 
ant crushing 
crushing rotis. 
hizzer 


rolls. 


‘Stect balls. 
ryers an ms. 
W. P. HEINEKEN 
50 Broad St. Tel. Whi. 4-4236 New York 4. N.Y. 


STEEL STORAGE TANKS 
18—8000 & 10,000 Gol. R.R. Tanks. 
4—20,000 gal. New 5/16 inch Moris. 
22—10,000 & 15,000 Gol. Inch Moris. 
$—2500, 5000 & 10,000 Bbi. Vert. 


L. M. STANHOPE, Rosemont, Penna. 


WOOD TANK FOR SALE 


* Diemeter x 12° high. 2° white cedar 
Four 

long leat yellow” pine dunnage. Two 4” 
pa outlets. One 2” galvanized droin. 
TELL MANUFACTURING CO., Inc 
200 South Jefterson 


, Orange, N. J. 


MOTORS, GENERATORS, 
TRANSFORMERS 


EQUIPMENT co 


June 1952—Cuemicat ENGINEERING 


"4 
"4 
U Ve a. / 
PRebuilt 
Machiner 
A 
/ 
"4 
/ 
/ 
d 
/ 
/ 
/ 
/ t 
) Stock No. 
3026 
06-144 
06.145 
06-146 
1100 
1108 
Mia 
2877 tes 
3316 
09-103 A 
09-104 
D9. 148/149 
7 Mie 
3364 
3168 
3407 
3289 
3082 
3239 Du 4. 
3102 Metuchen 6-0245 
3506 
tor. 
7 FOR SALE 
| 
1 
2—24" 14 
4 i—é’ Ray 
| | 
462 


DISTINGUISHED SERVICE TO INDUSTRY IS YOUR ASSURANCE - 


DRYERS—KILNS 
1—8'6" x x 200°-%4" shell. 4-16" tires complete. 
x 135’-4@" shell, 2-14" tires, complete. 
x 115’-4@" shell, 2-14" tires, complete. 
1—#’6” x 108-49" shell, 2-14" tires, complete. 
b—10° x 90°-9/16" shell, 2-14" tires, complete. 
1-96" x 83'44" shell, 2-16" tires, complete. 
1—®" x 60°44" shell, 2-8" tires, complete. 
1—Link Belt 11'6" x 35’ Roto-Louvre with hoods, blower, etc. 
1—Link Belt 2°7" x 8 mone! Roto-Louvre, coils, fan, etc. 
7’ x 70", 7° x 60", x 67", 4°6" x 40°, 4°6" x 25", 
> Rotary Steam Tube Dryers 6’ x 50’, 6° x 30’, 
x 25". 


3—Bullovak 20, 15, 7 and 5 Shelf Vacuum Dryers 42" x 42”. 
-— é Buflovak Rotary Vacuum Dryers 30” x 8’, 3° x 15", 
=x 38". 


1—Blaw-Knox Stainless Steel Rotary Vac. Dryer 42” x 8". 
1—Buflovak 32” x 100° Atmos. Double Drum. 

1—Single Drum 60” x 80” Flaker. 

1—14 Truck steam heated Dryer 1680 sq. ft. 

2—Devine 17 shelf double door Vacuum Dryers 59” x 78”. 


FILTERS 
6—Vatlies Pressure Filters 360 and 540 sq. ft. 
2—Sweetland #12 with 36 and 72 leaves. 
1—Sweetland #7 with 27 steel leaves. 


8— Oliver Vacuum x 14°, 8 x 12’, 8 x 10°, x 


x 

1—Oliver Rotary Vacuum Pressure Filter 3° x 4° steel. 

1—Oliver 8 x 8’ Rotary Precoat Filter, rubber-lined. 

i—Feinc Rotary Vacuum 8 x 12° steel with drive, etc 

2—Kilby 42” P4&F, cast iron, 55 chambers, 2”. 

4—Shriver 36" P4F, 30 chambers, c.i., open delivery. 

1—Sperry 36" R d, 48 chamb C.L, open delivery. 

5—Shriver 30° P4F, 30 chambers, C.l., open delivery. 

8—Sperry 24" P4F, 16 chambers, C.1., closed delivery. 

1—Shriver 24” RB d, 30 chamb C.L, open delivery. 

3-—Shriver 18” d, 30 chamb C.L., open delivery. 
Aluminum 30° and 24” P&6F, 22 and 26 chambers. 

1—Shriver Aluminum 12” P&F, 8 chambers. 


CENTRIFUGALS 
1—Bird 48” suspended, bottom discharge, steel pert 
1—Tolhurst 48" Center Slung 8.5., perforated basket. 
1—AT6M 42” Suspended §.S., bottom discharge, perforated. 
6—AT6M 40° Bronze Baskets, bottom discharge, perforated. 
1—Fletcher 40° Suspended, Bottom Discharge, $.S., d 
basket. 


2—Sharples C27, C20, 316 S.S. Super-D-Hydrators. 


1—Tolhurst 32’ Suspended Mone!. bottom discharge, perforated. 


2—Bird 36" x 50° solid bowl. stainless. 
1—Sharples P14 S.S. Super-D-Canter. 
4—Sherples +16 S.S. and steel. 


PULVERIZERS 
3—Raymond 5 roll. 4 roll High Side Mills compiete. 
1—Bauer 36” Attrition Mill 2—50 HP motor. 
17—Patterson, Abbe Pebble 6 Bal! Mills 60 to 1000 gals. 
2—Premier Colloid Mills 8” dia., $.S. 
1—Eppenbach QV7 Colloid Mill. 


2—Jetirey 36" x 24", 20° x 12" Hammer Mills. 
2—Raymond 12’, 4 Air 

1—2 Roll Rubber Mill 6” x 12”. 

2—Mikro No. 1SI Pulverizers, 5 HP motors. 
1—No. 6 Mikro Atomizer, 5.S., 20 HP motor complete. 
1—Fitzpatrick Comminuting Mill 5 HP. 


SCREENS 
1—Selectro 8.5. double deck 4’ x 10’. 
5—Sprout Waldron 8.8. single deck, 40" x 94". 
1—Robinson, Rotex Single Deck 40" x 84", 40° x 104”. 
1—Tyler Hummer 4 x 7’ Single Deck. 
5—Tyler Hummer 3° x 5’ Triple Deck. 
1—Abbe #2 Blutergess Sifter. 


MIXERS—ALL TYPES 

O08, 100, 20 and 9 gals., jacketed, double arm, 
sigma 

1—Baker Perkins 300 gal. Unidor SS. 

1—Baker Perkins 2 gal. Stainless. 

1—Day 100 gal. Cincinnatus jktd, double arm. 

1—Day 30 gal. Imperial jktd. double arm. 

10—Day 2002 to 3000¢ Powder Mixers. 

12—Electric Portable Agitators 44 HP to 5 HP, NEW. 

4—Day, Ross, 8 and 50 gal. Pony Mixers. 


MISCELLANEOUS 


20—Bucket Elevators, steel housings, 34° to 90° centers, 8 x 5” 
to 24" x 8” buckets. 


7—Stokes Vacuum Pumps 15 to 100 CFM. 

Rey 8.58. and Hastelloy, 10 GPM. 
S—Devine, Bufl and 20 to 90 sq. ft. 
7—Groen 180, 185 gel. Staal Steel, d, agitated, 


4—Stokes DD2, D4 Rotary Tablet Machines. 

5$—38” dia. Stainless Steel Revolving Pans. 

1—Nash Hytor Vacuum Pump 440 CFM. 

10—Olivite Duriron 6 rubber Centrifugal Pumps, 144” to 4". 


SPECIALS 
1—9'6" x 200’, 44" shell, Rotary Kiln, 4-16" tires complete. 
1—® x 135’, %" shell, Rotary Kiln, 2-14" tires complete. 
2—Oliver monel 8 x 10° Rotary Vac. Filters. 
1—Rogers Spray Dryers 16° dia. with all accessories. 


4—Picudler 100 gal. glass-lined Stills with condensers, 
receivers 


4—Steel 2000 gal. jacketed, agitated, 200 psi Reactors. 

1—Ptaudler 350 gal. glass-lined, jktd. agitated Reactor. 

3—Dopp 250, 150 gal. jacketed, agitated kettles. 

gals. 


1—Quadruple Effect Evaporator, brass tubes 16,000 sq. ft. 
VRC, stainless steel Single Effect Evaporator 
sq. ft. 


1—Buflovak VRC, Triple Effect Evaporator, 969 sq. ft. 
1—Buflovak 6’ dia. Vacuum Crystallizer. 

2-—NEW Absorption Towers, 13,500 gal. cap. 
10—Steel Tanks 9000 to 100,000 gals. 
12—Tubular Condensers 200 to 1000 sq. ft. 


Write, wire or telephone for complete information! 


BRILL EQUIPMENT ‘COMPANY 


American R 


2401 THIRD AVENUE e NEW YORK 51,.N. ¥. 
CYPRESS 2-5703 Cable: BRISTEN, N. Y. 


“OR A LANT" 


SEARCHLIGHT SECTION 
BRILL BUY “BRILL FILLS THE BILL”... OUR QUARTER CENTURY OF Me 
A a 
ee? 
OF TOP VALUES, UTMOST QUALITY AND DEPENDABILITY! 
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DRYERS & KILNS 
Devine £12 Vac. Shelf Oryer, 40°x42" shelves 
elec. single truck Oryer 600°F 
Ruggles Coles x 60° & 6 x 45 Oryers. 


Ki Coote.» te order 
ior 6 fan Conveyor 
2—Albright Nei « mes. Drum Dryers. 
Vac. Dryers & Vac. Shelf Dryer 
6—Steam, Gas & Electric Dryers Tray & Troek. 


CENTRIFUGALS & CENTRIFUGES 
5—Tothurst 40° Suspended Type Centrifugals. Bet- 
ee. Motor Driven 
40° & 48°, Steel, Copper. 
& Rubber Lined. 

ntrifuges Staintess. Also 26 
+—De Laval Multiple Clarifiers £200. 300 & 


FILTERS 
'—Vatlez 4! Stainless Covered Filter, 
| 0—Sperry 18, tron 


iter 
Bronze iiter Press. 
Sweetiand & Oliver Rotary Vac. Filters. 


KETTLES & TANKS 
| impres. Unit, 


1000 oa closed jack agit. steel 
gals. 


ettie 
'—1000 gal. Staintess Agitated Tan 
t>—Ptaudier 1000 500 vert. Glass Tanks. 
2—Ptaudier 250 ga Kettles 
Stainiess Steet 500 
Staintess Alum.. Copper, “alesse Lined 
Kettles & Tanks. Also new Stain 
wer Varnish Kettles 150, 200 gals. 


PULVERIZERS & MILLS 
=i Raymond Automatic Pulverizer 20 H.P. motor. 


'—Raymond 200 Pulver Complete. 
i—- 0000 Ra me mil 

S—Hammer Mills & Ste HP 
1—Schutz-O' Neill 20° Pulverizer, Also 21 


\—Sturtevant 30° Rock Emery Mili 


90 West Street, New York 6, N. Y. 


QUICK DELIVERY ON GUARANTEED EQUIPMENT 
Large Stock at our Brooklyn Warehouse & Shop 


1—Rebinson am 


Colloid Mili i), HP Motor 


MIXERS—ALL TYPES 
Cote. Perkins heavy duty double arm Mixers, | 
& 45 gals. motor driven. 
werta Mixers single & double arm te 200 gal. 
Day & Ross 40 & 15 gal. Pony Mixers 
a Vert. Mi 


ry i Ibs 
‘Elec Liquid Mixers to 3 HP. 
MISC. & SPECIALS 


i—French Oi! Linseed & Cottonseed 


Presses 
i—Goulds 75 HP. 2 motor Centrifucal 


Pumo 2502 we 
4—freneh Oi! Motor Driven Expetiers 
New 6 x 12” Lab wining Mills & Calenders 
4—Farrel 15° x 48° & up to 22” « 
2 Rott Mixing tilts. 


3—Rubber & Plastic Extruders 
1—Stokes 2E Paste Filler up to 5 gal 


6—Filling Machines. Liquid, Paste & 
eRotary & Single Punch Tablet Machines, toe 
2—Hewe Mogu! Barrel Bag Packers 
2—Revolving Pans 30° & 36” 
Stokes Vert. High Vac. Pumps 
2—Worthington 12° x 12" x Vac. Pumps. 
6—Devine & Buffalc Vac. Pum 
Seap Machinery for Toilet Lasnery Chip Liquid. 
Hydr. Presses, Pumps & Accumutators for Rubber 
Plastics | Machines. 
Boilers. Gas, Of & Coal Fi Relier conveyor. 


WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
PARTIAL LISTING. WRITE FOR BULLETINS. PHONE: WORTH 2-5745 


STEIN EQUIPMENT COMPANY 


r. 


Cable Machequip 


COMPRESSORS 
VACUUM PUMPS 


NEW & REBUILT 
FOR 50 YEARS 
AmericaN 
TRY THE BEST 
YOU'LL LIKE THEM TOO— 


SALE RENT 


RENTAL—PURCHASE 

TRADE-IN 

Steam — Gas — Diesel 
Electric 


| GUARANTEED PERFORMANCE | 


SOAMERICAN “AIR COMPRESSOR CORP. 


NORTH BERGEN NEW JERSEY 


CLASSIFIERS: 4—Akins Wemeo and 78". 


rake, one with 16° and one with 22° bowl. New 
condition 


DRYERS or KILNS: 2—10 ft. x 90 ft., heavy 


with or without auxili equipment. condition 

like NEW. One located in Minnesota. |—Kiln 
ft. dia. x 65 ft.. complete with all equipment 

oi fred, like NEW 

FILTERS: 2—Oliver acid resistant, 14 x 16° drun 
Filters with steel tank, with all auxiliary equip- 
ment, including compressor, vacuum pump, me- 
tors, speed reducers, ete. Condition ikke new. 
One located on west coast 

AIR SEPARATORS: One Bradiey and one Sturte- 
vans 16 ft., with or without 100 H.P., 440 voit, 
motor 


PULVERIZERS: Hardinge Mill size 5 ft. x 22° 
iteet lined, with dise feeder and 


omplete with liners, ball charge, V-belt 
Grive and 20 H.P. motor and control, NEW con- 
One Marcy Red Mill 8 x 12 and one 5 
manganese lined, with motors 
REDUCTION CRUSHER 5-' 


short head. fine bowl, 

and control 

COMPRESSORS: Worthington 29/18.'4 x 21. 
600 syachronous motor, 440 voit ‘with all 


auxiliary equipment. 4—Ingersolt “Rand Diese 
= 500 cu. ft. @ 100 Ibs. pressure. NEW 


MONORAIL CRANE: 3 tons capacity, 90 ft. run.“ 
ay yd Sevwere motor driven clam sheli 
volts, 
OVERHEAD ELECTRIC TRAVELING CRANE 
44 ft. span, 4 motor, 220/440 volt, 55 ton capacity 
STEEL BUILDING: 382 ft tong, 36 ft. wide. 15°9" 
inside, corrugated aluminum sides and roof 
BOOT BUCKET ELEVATORS: 2—Full losed 
Chain Bucket Elevators «x 4a" 
x deen, links x 4°, 
ue © bucket center 16”. ith 10 motor 
and speed reducers, 220 440 ‘volt 
SCREW CONVEYORS: « 10 and x 
12°, complete with motors, reducers, ete 
ase oun, dia., 2°6" tace, 
220 gear 
New condition. 


A. J. O'NEILL 


LANSDOWNE, PA. 
Phila. Phones: MAdison 3-8300—3-8301 


FOR GOOD MODERN 


New SS Reactors From 50 gals. 
Send Us Your Specifications— 


120° Retary Kiln—Complet 

Buftale Vac. Shelf Dryers x 42” Complete 
Mikro 26 Atomizer Complete—20 HP Motor 
Bowen SS Soray Dryer—7' x 8. 

Steet Reactor—i00 gal 


rer Intensive Mixer Size 
& | Rotary SS = Cutter 40 HP 


WHAT HAVE YOU FOR SALE 
for BETTER BUYS & SERVICE 
Phone SOuth 8-4451—9264—8782 
You can BANK on 


OUSE, INC. 


Oth ST.. BKLYN 15.N.¥ 


WE CAN FILL YOUR NEEDS 


PRODUCTIVE EQUIPMENT 


New & Used SS & Stee! Ribbon Blenders 


—200 PSI—Com 
Abbe Beigian Block Lined Ly 


QUIPMENT 
EARING 


STORAGE TANKS 


—Prompt Shipment— 


GLASS LINED TANKS — USEB—12000 
allon capacity. Welded construction— 
ully ineulated Equipped with man- 

head. Suitable for milk, food preducts, 
lily white chemicals, solvents and fine 
lacquers. 


VARNISH TANKS—USED—54" diameter 
x 14°6” high (er long) Steel — 


Welded construction — 1700 gallons. 
MISCELLANEOUS TANKS— Various sizes 
and types. 


ERMAN-HOWELL DIVISION 
LURIA & TRADING 


332 South Michigan Ave. 
Chicago 4, Ill. 
Telephone: Wabash 2-0250 


Cast Steel Rotor and Stator 


L. STANHOPE 
P. 0. Box 545 


Charlotte-Colloid Mill Ne. 20 


with motor. Used lew 
Complete caly 


Pe. 


CENTR'FUGES 
FOR SALE 


1—Tothurst—12”—Rubber Covered—Labora- 
tory Centrifuge, Center Slung. 
1—A.T.6M.—30" Stee|—Centritug: 


—Base Bearing 

Center Slung Centri- 

‘7 &M —40°'—Rubber Covered Centrifuge 
Link Suspended 

2—Fletcher—40’ “Bronze Center Slung Cen- 
trifuges 


2—Tothurst—40” Bronze Center Slug Cen- 
trifuges. 

Bronze Center Slung Centri- 
uge. 


Most of the Above have Motors 


FS-4551, Chemical Engineering 
330 W. 42 St.. New York 36, N. ¥ 
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a 
2 
5—Lehman & Kent 3 Roll Stee! Mills. 
x22", 
x 36" Double Steet Roller Mill 
x 24° 3 pr. high stool Roller Mills. 
b—Houchin 18° x 36, 4 Roll Granite Stone Mills. 
2—Abbe Pebble Mills, 6 x 8. & 33° x 42°. 
6—Abbe Jar Mills Lab to 25 gal. sizes 
Ball & Jewell & Leominster Rotary Cutters. 
} 6—Lead & Paste Mixers 50 to 150 gals 
Patterse » dia. Staintess Conical Blender. 
Master Orum Tyee Slender 200 = 
_ _ | 
kettle 
60° 
4 
I 
CORP. 
| 
| 
289 
ah 


SEARCHLIGHT SECTION 


COLUMNS—STILLS 

2 Aluminum Bubble Cap Columns, 36” dia. 
x 45 plate. 

—— Bubble Cap Column, 27” dia. 


= 

Perforated Plate Column, 28” 

dia. x 36 plate. 

jones Bubble Cap Column, 42” dia. x 
plate. 

Copper Bubble Cap Column, 30” dia. x 


- 


pe: with 18—30" dia. 

forated plates and 10—24" dia. bubble 
cap pilates. 

1 le Sieve Plate Column, 30” dia. x 

plat 

Copper Perforated Plate Column 24” dia. 
x 14 plate. 

and Iron Bubble Cap Column, 
‘a. 

Steel Bubble ny “Column, 9 plates 10° 


dia. and 19 plates 84" dia 
Stainless Stee! T316 Raschic Ring packed 
16 direct fired Vacuum 
Still, 325 gal. 
per Vacuum Stills, 48" dia., jacketed 
and agitated. 


CON 


Aluminum tub. 166 

Copper tub. 65, 75. os 330, 420, 487 sq. it. 

Stainless Steel tub. 39 sq. ft. 

Stainless Steel Tube Bundle, 190 sq. ft. 

Stainless Steel Coil Condensers, 40 sq. ft., 
pr. 


DRYERS—EVAPORATORS 


Soulertie Rotary Steam Tube Dryer, 5’ 
x 20 long: with screw 
10° dia. 


Pon Dryer or crystallizing ng 
deep. 

Jacketed Vacuum Rotary 

oeree, 18” dia. x 42” long. 

Atm. Double Drum Dryers, 22” x 38”. 
Cummer Rotary Hot Air Dryer, 46" dia. x 
26° long. 

Struthers Wells Evaporator, 100 sq. ft. 
tube bundle. 
Evaporating Pan. 6’ dia 


jack 
Copper Vacuum Pans, 4’ dia., jktd. & agit. 


Piaudler 60 qal. Glass Line jacketed 
Evaporating Dish. 
FILTERS 
2 210 Sweetland. 
122 1l leaves, centers. 
1 Rotary Vacuum iron, 6° dia. " face. 
1 Swenson Rotary Continuous Vacuum 
Filter; Precoat type, 
covered and lead proot 
construction. 
FEINC Rotary Vacuum ees > 
charge, dia. x 6’ face, 


| iter, EX-40; ft. 
Pressure Leaf Filters, _ 4 to 90 sq. 
Industrial P. 6 F. Mig. Pressure | 
Filters. Type RB, size Toces. 68 
rubber lined tank, bronze lecves. 
15 Filter Presses, Cost Iron: 
rubber covered, 
dely., washing. 
Shriver 30" rubber covered. 
Shriver 30", 35 rec. pl.. 
Shriver 24", 40 ch., 
Shriver 24", 24 ch., 
Sperry 24”, 15 rec. pl.. 
Shriver 24", 28 ch., close 


Shriver 24", 

Shriver 24", 12 ch., cl. dely., wash. 

Johnson 18”, 6 ch., closed dely. 
10”, 1 ch., closed dely. 


Sperry 
2 Louisville roll Continuous Grains 
Presses, 24" and 36" wide. 


non 


closed 


1413 N. 6th ST. 
PHILA. 22, PA. 


KETTLES—REACTORS 


Pilot Plant 
& Agit. with 


1 Stainless Steel, T 347 or 


poreoeee ure tank; pr., Elec. heated 850° 
174" dia. x La, 

70 Stainless Steel less Clad 
top, steam jcicke ted kettles _-10, 40, 
80, 100, 150, 250, 500 gal. 


1 Stainless Steel Kettle, 950 gal., 20 jkt. 
Type 347 


~ Wwertical agitator. shell, 
lted 

2 250 gal. Sta’ Stee! Steam Jacketed 
opea top, double 

tators. 

2 150 gal. Stainless Steel Steam Jacketed 
— open top, with double motion 
ag 
1 200 e 


Steel 
ita- 
34 


gal. Vertical Steel Cooker. agitated. 
Vertical Steel Cookers, 90 int pr., 1260 


Ferical as ‘steel Kettles, 


100 gal. Agitated Steel 

Kettles, closed, for pressuse or vacuum. 

Lead Linea Kettle, gal., closed top, 

with coils, jvcket & agitr.tor. 

100 gal. Reovtion Kettle, Jktd. 


Ag 
4 gal. Aluminun: 'aclieted Kettle, open 


PE 
2 
<a> 
bag | 


MILLS—PULVERIZERS 


Paul Abbe #6 Pebble Mills, porcelain 
lined, 32" x 36”. 


1 Hardinge Conical Ball Mill, Stee! Liner, 


FOR SALE—WE OWN IT OR CONTROL IT! 


TANKS 
3 Alumin Tanks, closed, 61 gal, 
1 Aluminum Tank, 43, ~~ New, 12° 
dia. x 50° long. Can be 2—12 
x 25° long 


Welded Steel Tanks, Lastiglas 
4 Vertical open | Welded Steel Tanks. 
Lastigh 6600 


mut Lined, 7700 gal. al. & 2300 gal. 
ye copper coils. 


1 Steel Yeast Toe? 2050 ga 


5S Vertical lacketed Pressure Tanks— 
steel—30> steam jacket—6mm vac- 
uum internal! 
3—34" 1D x Ys (approx. 700 on) 


1—23” ID x 10’ H (approx. 230 ga ost.) 
1—23" ID x H (approx. 195 gal. 


1 Vertical Rubber Lined, 6000 ga’ 
1 Vertical Lead Lined with coils. 3 100 gal. 


STAINLESS STEEL TANKS 
TOCK 


2350 gal. Vert., open, T302—N 
1400 V Vert., open, 10° L x 57° W 
x 57” 

1000 gal. Vert., T304—NEW 


rting, storage or ho 


MISCELLANEOUS 
3 Welded Steel Bins—1884 & 4900 cu. ft. 
Motor-B 


St. St. Impert. 
1 Sharples #16 Super Centrifuge, stainless 
stee 


dia. x 24” tong 

3 Sprout Waldron Attrition Mills, double 
disc—sizes 16 and 30. 

1 Williams Hammer Mill, type AK; size A, 
stainless steel. 

2 Williams Size 1 Hammer 

2 paw O'Neill Style D 16” 

1 Mikro Pulverizer. 

1 Fitzpatrick Model Comminuting Ma- 
chine, 

1 Premier Colloid Mill, type U-3, 6” st. st. 
rotor. 


MIXERS—AGITATORS 
Porter heavy duty jacketed double worm 
mixer—75 

1 100 gal. Heavy Duty Dustte 
Arm Mixer, fish-tail blades, jacketed 
Mixers, 1002. 

Type Mixer. Jack- 


Powder Mixers, 502, 
& 2000+ 


100%, 200%, 4002, 600+ 
1 - a Powder Mixer, double arm, 
10 Copper Conical Blenders, %, 1, 7 & 11 


1 Mixer, with 74% HP motor. 
7 Vertical Gear Motor Agitator Drives, 1 HP 
3/60 /220-440/68 RPM. 
2 Lightnin Vertical Agitators, 33-B-300, 3 HP 
RPM, Expl. 


1150 mounted; 
king 
rson Entering. stainless steel, 
10 HP — 


try steel, 30 HP motor, 
1 Deleulsing System, 500 GPH. Zeolite. 


Turbine Co. Cm 


2 « Machine Co. Model 25 & 
Pellet Presses, 21 and 25 punch—w 
tor and vari-drive. 


6 Pellet Presses, 16 punch, 
1 rsoll Rand 


SSALV, 40 HP, GEM 


3 Seleciro Vib: Screens. stainless steel. 

1 Stainless Stect Horizontal Sterilizer or 
Steam Retort, pr., x 26°H x 


1 Stokes Vertical Steel Jacketed Vacuum 
tank, 30°L x 


an 
=x 24°D. 


Mat NEW. 


2 Ingersoll Rand Bronze a al coe. 
2#14_-RVH, 20 HP motor, 200 Gi 
12 Aurora Bronze Turbine Pumps, II-5, G6. 


STAINLESS STEEL FABRICATION 


We hove in stock a quantity of Stainless 
Stee! sheets: Type 364-12 4 
ond 10 ga. 


cated to you 
Write: 


Fobriceting Division. 


PHONE 
STEVENSON 4-7210 
CABLE—PERI 
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| 
2 100 gal. Glass Lined Vacuum Tanks. Da 
22 Horiz. Welded Steel Tanks, Lastiglas 
Lined, 15.200 gal aT 
18 
= | 
| 
= 
16,200 gal. Vert., closed, T304—NEW | 4 
5700 gal. Horiz., T302——-NEW 
4200 gal. Vert., closed, T304——-NEW ra 
500 gal. Vert., 1304—NEW | (aa 
Stainless Stee! Tanks—from 6 gal. to | 
450 gal. sizes. | ot 
Tonks, 5’4” dia. x 18°9” long, insu- 
lated lient for 
— 
4 
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SEARCHLIGHT SECTION 


LIQUIDATION 


ATTENTION: WESTERN CHEMICAL PROCESSORS 


4 Sehwartz Conveyor Type Apron Dryer: 


nned pise and 
inally used 
Type 40° Centrifu 


(Roberts): solid sp 


2 Locomotive Type Fire Box S 


REDWOOD TANKS with AGITATORS 


Gal. Dia. wt. 
2.500 7" 
000 
10.000 ive’ 10" 
20,000 is 


Steel Storage Tanks wp toe 20.000 
2 Instaitations Rotler Co 


COMPLETE LAMORATORY, fully equipped. 


157 HUDSON ST. 


w 
STAINLESS STEEL perforated belt, at speeds of 
Equipped with ten turbine type circulating cr plus fans. Heating 1038 
Ft. of steet 


Oliver Rotary Vacuum Filter with wood drum 116" « 
Electric Ovens, tray type: Cy is 58° wide, 69° deep and 72° high; with control 

baskets; overhead driven by 75 H.P. motor; Ay ~~ estern States 
ie, ball "beartas heads: self discharging Productive Equipment Co. Selectro Screen 


Numerous Beit Conveyors, varying 24” wide. 


Rotary Dewatering Screen or Trommel, 42° x 198". 
INSPECTION—-WEST COAST—-QUOTATIONS ON REQUEST 


FIRST MACHINERY CORP. 


WOrth 4-5900 


CHOICE EQUIPMENT—MOSTLY NEW IN 1951 


tongeh son 76°2": ‘mal of body. 60°7” 


width 
effective width 
through dryer 


Staintess Stee! Oscitiating Grarulater at 


compiete with ait controls and Cperatiog instruments still set up where orig- 


12’ open type with steel ove. 
spenders 


team Boilers, 107 H.P. and 150 H.P. 
2 Fitzpatrick Model o Staintess Stee! Comminuting Machines, with 3 HP, and 5 H.P. motors. 


For Sale For Sale 


!—Eppenbach Stainiess Steel Home Mixer, com- 
with a 7% HP Expiosion- 
~Perkins 100 Gai. Stainless Steel M 

doubdie-arm, sigma bdiades, with 20 he 


H. Day 75 Mixer. 
5—Pebbie Minis te 500 


8 rit watercooted. 
2—#281 Mikre- ~ with 10 hp Motors. 
SPECIALIZING IN PEBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 
JERSEY CITY 5, N. J. 
Phone—DElaware 2-6695-6 


MISCELLANEOUS 


Pumps: Centrifugal 
4”. Caustic Pumps, Bron: 


miscellaneous stand by material 


NEW YORK 13, N.Y 


ROTARY 


2—70" x 35° Ruggles Coles A 
Shell: 4x20, 4x45, "x35, 5%x7x60. 


MISCELLANEOUS EQUIPMENT 
Hammermills ze ofrey 36 x 24 B & 42 x 36 Flextooth- 
Williams 60 G 
Dings 60° 3 Holt Type IR. Magnetic Separator. 

8", 10° & 16" Mechanical Air Separators. 


20 & 21 Raymond Automatic Pulverizer 
4x45, 6x60. 5% x7 x60 & Rotary Kiins. 
x 2% Silex Lined Wills 
8%*-10-8%" x 50 Nodult zing 

10° x 36° Hardinge Air C eeieyine Ball Mill. 


Media Separation Unit 
Tlereules Jur Roll Pulverizer 
Kuntz Continuous Aydrator 
7 Air Compressors, 1300 & Ft. 
135—8000 & 10,000 Gal. Tank Cars 
45 Ton Piymouth Diesel Locomotive. 
450 ft. Chgo Pneu. Elec. Compressor. 


STANHOPE, 6O E. 42nd St. N. Y. 17, N. Y. 


BEST BUYS 
AT MEC 


1—Buflovak 6’ Jack. Vac. Crystallizer 
ee Bubble Cap Columns 27” and 


6—Bucket Elevators 8’ to 40° overall 
1—Devine 13 Shelf 40" x 43" Vac. Dryer 
1—Stokes 6 shelf 24" x 36" Vac. Dryer 
1—Sweetland Filter £12 with 36 Leaves 


S—filter Press 18° to 42° Wd Plate & 
Frame 


2—Sperry 36" Filter Presses, Hyd. Closures 


8—Stainless Steel Jack. Kettles with Ag. 
100 to 950 gals. 


2—Cast Iron Jack. ‘Kettles 250 & 800 gals. 
1—Stainless Steel Jack. Mixer 75 gals. 
i—Day D-8 Jack. Mixer—8002 Cap. 

1 “28 P Mixer 100 gallon, Sigma Blades 


3 oeiee Pulverizers 2 TH and 2 FF—10 


1—Gruendler W.B., Jr. 10 H.P.. A.C. Motor 


we Size 1212, Rotary Cutter—10 
H.P.. A.C. Motor 


1—Raymond 16” Screen Mill—5S H.P., A.C. 
Motor 


2—Orville Simpson Rotex Screens 40” x 
4" and 40° x 120” 

1—Robinson #16 Single Screen 40” x 104” 

1—Stokes 43-A Granulator—S.S. Parts 

1—Stokes Rotary “DD.2" Tablet Machine 


Single Punch Tablet Ma- 


8—Stainless Steel Tanks 100 to $700 gals. 
3—Horiz. Steel Tanks 3000 to 12000 gals. 
- 212C Vac. Pumps W.C. 100 


We have a complete stock for the 
Chemical and Process Industries. The 
above is only a partial listing. Send us 
your inquiries. We pay top prices for 
individual items to complete plants. 


The MACHINERY & EQUIPMENT Corp 


533 West Broodwoy 


GRamercy $-6680 


WE HAVE IN STOCK 
FOR IMMEDIATE DELIVERY 
THE FOLLOWING TYPES 
OF EQUIPMENT 


Agitators Heat Exchangers 

Autocieves Material Handling 

Boilers Stainless-Steel 

Air & Refrigeration Jacketed Kettles 
Compressors Mixers-Ribbon & 

Colloid Mills Sigma Blades 

Double Drum Dryers Motors 

Dehumidifiers Pulverizers 

Evaporators Pumos 

Extractors Scales 

Expellers Sifters 

Fillers Stainless-Steel Tanks 

Filters a & Small Stee! 

Filter Presses anks 

Flake Rolls Three Roll Mills 


Consult Us For Your 
Chemical Processing Equipment 
SEND US YOUR INQUIRIES 
WE BUY ONE ITEM OR 
ENTIRE PLANTS 


1347 Se. Ashland Ave., Chicago 8, lilinols 
PHONE: CHesapecke 3-5300 


FOR SALE 


Filter Presses: 24” C.1. plate and frame. 
Mixer: Day Cincinnatus 26, 25 hp. jktd. 


Evaporator: Buflovak 300 sq. ft. triple eff 
Autoclave: 10 Buflovok, cast 
Vacuum Pan: 6° Harris stainless stee! 
Vacuum Pumps: Nash Hytor toh 
Powder Mixers: 100 to 2 Ib. capac 
Mixer: Read dbi. arm, ~~ gal., st. steel. 
Starch Cookers: 300 gal. Lee stain. steel. 
Colloid Mill: Premier st. steel, hp. 
Clarifiers: De Laval 84-51, motor dr. 
Glass Lined Pfaudler 3000 gol. 
closed jacketed, dairy t N 
Mill: Hardinge x 36” lined. 
WE BUY—WE SELL—WE LIST 


LOEB EQUIPMENT co. 
1927 W. North Ave. hieago 22, I. 


ROTARY VACUUM FILTERS 
IMMEDIATE DELIVERY 


3 dia. x 1’ face, 10 sq. ft. filtering arec, 
complete with all drives, motors and ac- 
cessory units. Type 316 stainless steel. 
String or scraper discharge. Used, but in 
excellent condition. A few new units also 
available. 


FILTRATION ENGINEERS, INC. 
55 Oraton St. Newark 4, New 
Phone: HUmboldt 5-4444 


Steet Kettles, 752 jkt 8.M.E. 
Gruendier Jr. Pulverizer, 10 
75 te omogenizers Viscolizers 


per baskets. 
60° Centrifugal Extractors, s.s. baskets & curbs. 
Model Stokes High Pump, 
8.8, Centrifugal Pume. 
30 H.P. Kewanee Scotch Mar. Boiler, oi! fired. 
50 H.P. York Steam-Pak Boiler. 
Hobart Grinder, 4.P 


Send ut your 
Lesten KEHOE cone. 


nd Street. New ¥ 
MUrray Hill 21-4616 


FOR SALE 
EVAPORATOR & SPRAY DRYER 


Five body quadruple effect type 304 stainless 
steel Swenson evaporator, 650 sq. ft. /effect complete 


with heaters, pumps, turbines, ete Drawings 
available 

Also twelve ft. dia. Twpe 304 stainless steel Bowen 
spray dryer complete with air heater, stainless prod 
uct collector and chamber all explosion-proof elec 


tneal equipment 
Both above brand new, never erected, excellent 
condition. 


FS-4502, Chemical Engineering 
390 W. 42 St.. New York 36, N. Y. 
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jotary 
Pumops, with suitable motors. 
4 Motors: 2 Induction Type, 15 H.P.: 5 
induction Types. 10 4.P.; Agitator 
Drives, Reduction units. 
Seales. Suspension Hoppers, Scale 
Hoppers, Fork Type Lift Truck. 
1 Budget Hoist Air Comoressors, 
1 
J 
7 
FOR SALE 
3 ft. & 4 ft. Staintess Steel Vacuum Pans. 
90° Buflovak Double Drum Dryers. 
100 to 250 gal. 5.8. Mix Tanks, po 
3000 gal. Truck Tanks, Traiteri 
100 gal. 8.8. Clad Jkt. Kettles, 30° x 52°. 
150 gal. 8.5. Jkt. Kettle, 42° x 34", agit 
300 gal. Pfaudier Horiz. Glass Lined Tank 257. 


t 


SEARCHLIGHT SECTION 


| 
@OG Autoclaves| | HOUNP MENT IN STOCK 
(Includes Vulconizers, Sterilizers, | FOR IMMEDIATE SHIPMENT 
40” perforated, steel. 1106-35 Roto Louvre. 
3259-G5 or Retorts: 40” rated, SS. 7°x60'x%" with lifters. 
3490 Rectangular Sterilizer: fully 24” Bird, CH. SS. (NEW). 
Stee! Digester: 2800 Gal., COLUMNS—TOWERS 10°x90°x9/16” Allis Chalmers. 
igester ; 8°x36'x%@" Absorption (2—UNUSED). with burner. | 
Sue”? 5’x51'x3" Absorption, ASME 20 trays (2). 
T10-250 A. 0. Smith Welded Steel ( Pres Absorption ASME, 14 trays. MILLS | 
sure Tanks; 8 x 40° and 10° x 40 "6''x58'x54" Absorpt | 
11-25: ubber Steet Pressure Tanks: GP 106 Williams. 
5 Cap. 18 trays. 
Bubble Cap. 88, 21 Grays. K-200 Kombinator. $8. 
with tracks, vac. pump and ° 4-r0ll Raymond. Mi 
ont CONVEYORS $'x22', tube, Silex lined. 
v4-261 Vuleanizer 6° x 26°; 125 PSI | widths and lengths. 
with tracks and trucks. Screw—12°'x60 
V4-262 Biggs Vulcanizer, 6° x 14°; 110 PSI Apron—36"x34’. Day, 3 roll 16x40”. 
ASME. quick opening door. eck Carrier, Link Belt, 30x36" Abbe. 4 
Stedman 36” 4 cage. 
BALL AND PEBBLE om COOLERS 
3501 Abbe Buhrstone, Lined Pebble Mills: 19 
3403 Abbe Lined Pebble Mills; DRYERS Readco SA, 88 gals 
u 
x 6’. Tunnel Truck 9°x35‘x9", . 14 trucks. 
Mi4-195 Abbe Bubrstone Lined Pebble Mitt: Turbulaire N2 Spray, SS, Complete. wan 
32” x 36" with 2 HP motor. Stokes, Rotary, Vacuum, 30’'x8’, s. type 
MI4-196 Patterson Buhrstone Lined Pebble Buflovak Atmos. s' drum. Champion, type E, size 2, 110 gals. 
oe 6 x 10° with 10 HP. es, 4’x9’, Atmos. le drum. Ajax, #3 Super, 173 le 
Mi4-197 K. Porter Porcetain Lined Pebble & Schwartz 6'x40° Conveyor Dryer. Sublimator, hor., 4‘x10'. 
mine oS’ x & with 25 HP. Dayton, turbo, 400 gal. 
Toto 22’: 18", Press, ratchet type, clesed del.. 11 
M3.177 Kennedy-Von Ball Mill; 4° x Fein Feine. all steel. TANKS & PRESSURE VESSELS 
"x10" ver, wood s le 
ms-178 gun Mill; 10° x 36 Oliver. all steel, 
ms-179 Mardinge Conical Ball Will: x 4’x5" Oliver, 6 Wood 12.008 an 
KETTLES 4.100 gal. vert 
3,400 gal. 7°4"x10'x%", type 
5,500 gal. aluminum 8'x15'x¥" agit. (2). 2.000 gal. 106 PSI. 
FIRST MACHINERY CO 1,250 gal. 4x14’, 106 PSI. 
a 157 Hudson Street, 1.500 gal. jack’td., C.1. 1,200 gal. 42’x16°8"x5/16", 125 PSI. 
Y 13, N. Y. Gal., glass-lined, jack’td., agitated. 1,050 gal. 4’x12'x)9", 106 PSI. 
New York 13, N. Y. 40 gal. 8S clad. 40 PSI, jack’td, (4). 6.500 gal. TANK CAR TANKS. 
ABOVE IS ONLY PARTIAL LISTING OF OUR INVENTORY 
SEND US YOUR INQUIRIES @ WRITE FOR OUR CATALOG 
J 
Priced For Quick Disposal 
70 pine street HANOVER 2-4890 NEW YORK 5, Y. 
1—Nati 1 Acme | 
1—Honan Crane oil purifier. 
1—Hottman filter 130-8 
wires: || AND GOOD-AS- NEW EQUIPMENT 
INDUST SURPLUS WA Stainiess hey 18” Sharpton St Centrifuge. 
50—Pumpe—steam and clectric river 18° Aluminum Filter 9-plates 9-trames 
0 L E R ‘Ss sacketed Yank 42x82". | 1d—New Sharples On 
i—4 «8 nt Jaw Crusher. 6—New Clevon Can Filting Machines. 
10 te $000 SPECIAL: H. Day ta Tans Blade Mixer. 
Diesel, Steam Turbine. Engine Pebble & Tube Mili, 22'—Burr-Stone Lined. 
“GENERATORS 31, OA. 
“. PHILADELPHIA 31, PA 
BRUCE PEEBLES SYNCHRONOUS MOTOR | | 100 6.71 Twin G. M. Diesels 200 H. P. 
P. 2500 vette 2300—Ampe 383 Complete with generator and storter 
Write—Mr. Willis, 
Worhington 6 0 C DuPont 3366 THE OGILVIE FLOUR MILLS CO., LTD. FS-4246, Chemical Engineering 
P. 0. Box 6089 Montreal, Canada 330 W. 42 St., New York 36, N. Y. 
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SEARCHLIGHT SECTION 


FOR SALE 


3900 KW ROTARY 
CONVERTER 


Self-starting Type 


DC End Output 


Size & Voltage: 3185 KW at 245 volts 
3965 KW at 305 volts 
Amp: 13,000 Form: P 
Type: HCC-24 Serial: 5226957 
Speed: 300 Mfg.: General Electric 
AC End Input 
: AH Armature amp: 6500 
Volts: 30 Speed: 300 
Form: P Freq.: 60- Volts 220 
Phase: 6 Serial: 5226958 


Mfg.: General Electric 
Complete with switchboord and ponel 
board. In good operating condition—can 
be inspected at original installation. 


PLUS 
3 Westinghouse transformers, 3 phase, 
25 cycle, 13,200-202 volts, 5,280 KVA. 


* 
2 SULLIVAN 
17x12 AIR COMPRESSORS MD 


Displacement 500 cu. ft., 50 Ibs. pressure. 
Electric Motor—AC, 3 phase, 60 cycle, 
100 HP, 440 volts, 900 RPM, synchronous 
type, complete with starting box and DC 
exciter. All electrical equipment manufac- 
tured by the Electric Machinery Manufac- 
turing Co., Minneapolis, Minn. Recondi- 
tioned, ready for immediate use. 


* 
2 CENTRIFUGAL PUMPS 


Manufactured by 
A. S. CAMERON STEAM PUMP WORKS 
NEW YORK, WN. Y. 
SIZE—18 double suction volute 
10000 GPM 50 FT HEAD 


* 


Standard Gauge 
Steam Powered 
Industrial Type 


VULCAN LOCOMOTIVE 


NATIONAL BOARD #3241 
VULCAN IRON WORKS #3781 
SERIAL #4127 

H.S.P. 19271 

WS.P. 190 

H.S.P. 58 SQ. FT 

44,000 Ibs. 


38 H 
! sox OF SPARE PARTS 


MACHINERY AND STEEL DIVISION 
United tron & Metal Co., Inc 
2545 Wilkens Ave Baltimore 23, Md 
Telephone: Gilmor 5600—5601 


Stock List 


HAMMER MILLS, CRUSHERS, 
GRINDERS, PULVERIZERS 


Stock No Description 
4427 Jay Bee Type A Hammer Mill; 
with 10H 
win Model K with 15 HP 
Motor. 
3293 EI imo. Mill; 9 x 18" complete 
with accessories. 


1001 NI Williams Model NF Hammer Mill; 
25” =x 14° requires HP. 


3429 A 7 Williams Hammer Mill; 36” x 18"; re- 
quires 50-60 HP. 

MIB Williams No. 4 Hammer win; 10 x 

requires 65 HP. 

HIAD oan Bar-Nun No. 40 Hammer Mill: 
12” = 40°; requires P. 

m10-187 Gruendier Model X Pulverizer and 
Grinder 

Jay Bee Shredder Type Hammer wil 
with 100 HP. 

Witteme No. 40 Dutverizer with 200 
HP 

10-184 Model No. 00" Pulverizer. 
motorized 

2383 Raymond Model No. “00° Automatic 
Pulverizer with accessories. 

10-183 Jeffreys Tyre E Swing Hammer Shred- 

36". 

3324 E2 Mikro we 4 F Pulverizer; 15” x 24"; 
requires 40 HP. 

MIO 186 Mikro Model No. 4 with 75 HP. motor. 

3315 Williams Ring Roll Mill; ring 10 di- 
ameter by 3° face. 

3120 American Ries Rol! Crusher; 30° x 37° 
throat; 50 HP 

484 A 37 Rietz RDIS Disintegrator; Stainiess 
Steel; 30 HP. 

mio 185 Rietz nore. Disintegrator; Staintess 
Steet: 50 

3459 Ball & Rotary Cutter Model 
$.8.; 40 HP 

1168 05S Stainiess Steel Saw Tooth Crusher; 
with 24 

3447 Sprout Waldron Saw Tooth Crushers: 
10” = 16" and 20° x 25°. 

3227 Robinson Double a Attrition 
Mill; 26" 2-10 HP motors. 

m2 171 Sorout Runner Atti- 
tion Mill; 30° HP. 

m2 170 Bauer Double Attrition Mill. 
\36"-2-50 HP. 


FIRST MACHINERY CORP. 
157 Hudson Street, 


New York 13, N. Y. 
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SPECIALS FOR JUNE 


Model PY-14. 


antor, 


Tyler 3 x 
Worthington 18 x 9 Vacuum Pumo. 
Wheeler Rotex No. Vacuum Pump. 
Moore 4’ x 5’ Steel ball Mill 15 
Dav x 3 Mill. Wtr. cool. 


Bird Twin Set 30° 
Sperry (8 Bronze Fitter 
Knapp Adj. Labeler, 8 oz.-No. 10. 
Resina 28 mm Capper, Single Head. 


Partial List only—We Buy Your Surplus 


MACHINERY AND 
co. 


$Co 7, CAL 


4 BRYAD SAN FRANC! 


MOTORS 


B Hercules 


FOR SALE 
EXTRACTOR 


(1) Haring-Stephens 42° T 
Di driven. 


sereen 
a bands of mone! around the 
discharge outiets. Complete with 10 To ee v 
3 phase, 60 cycle, 860 RPM, Type A 68 Ball Bear. 
are motors available, plus copper 

motor bracket, and spindle. 

(2) Leste Allis 40 HP ay 3 K, Type ABH, frame 
107, form G 220/3/60 allbearing on 
ring oroot duty. One 
(1) Only Allen Bradley heavy Ay -breakable 
resistors, starting duty only for motor. 


Mutual Chemical Company 


of Americe 
201 West Side Avenue, jersey City 5, New Seveny 
Tel. HEnderson 3-2161 Henry T. Hanse 


WOOD TANK FOR SALE 
15° long x 4'3” wide x 4’ deep. 
3” tank grade cypress. Braces and dun- 
noge long leaf yellow pine. 
TELL MANUFACTURING CO., INC. 
200 So. Jefferson St. Orange, N. J.* OR 6-1200 


Prompt ANSWERS 
to business problems . . . 


business problems 
are daily being solved quickly and 
easily by the use of the Searchlight 
(classified advertising) Section of this 
and other McGraw-Hill publications. 


When you want additional employees, 
want to buy or sell used or surplus new 
equipment, want additional products to 
manufacture, seek additional capital, or 
have other business wants — advertise 
them in the Searchlight Section for 
quick, profiteble results 


Chemical Week 


Coal Age 
Construction Methods & 
Equipment 


Electrical Merchandising 
Electrical World 
Electronics 

Eng. & Mining Journal 

E. & M. J. Markets 
Engineering News-Record 
Factory Mgt. & Maintenance 
Fleet Owner 

Food Engineering 
Nucleonics 

Power 

Product Engineering 
Textile World 

Welding Engineer 


Classified Advertising Division 
McGraw-Hill Publishing Co. 
330 W. 42nd St., New York City 36, N.Y. 
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naa American Machinist 
Aviation Week 
; Business Week 
Bus Transportation 
Chemical Engineering 
Electrical Construction & 
Sharples Su 
Swectiand No. 12 Filter, 36 Ive centers, Maintenance 
Sweetiand No. 5—Filter, 30 tvs 2° centers. 
Soerry P & F Filter Press 
New Fletcher Cent. 30° solid steel basket. 
Bird 8.8. Cent. Cont. Type, 36° =x 50°. 
Reitz RD-12 Disintegrator. $.S. 30 HP. 
4 = 24 Rotary Oryer, Cong with drive, 
Eimeo x 8 Rotary Vac. Filter. Complete. 
Sprout-Waldron Rotary Knife Cutter. 
Rotex No. 52 screens. 60° x 120°. 2 deck. 
Oliver 53° x 10° Rotary Vacuum Filter. 
‘ Shriver 30° Filter Press. 29 pits-30 frms. 
Multiclone Dust Collector. Size 25-5. 
Abbe-Lenhart 300 gal. Mixer. 
Rogers Vac. Pan. 6 x Complete. 
6002 Ribt Mixe SHP 
Trays. 
} 
’ 


DON’T TURN YOUR BACK 


ON OPPORTUNITY — 
BUY 


GELB! 


livery, 3 Frames (New). 


1—Bird Stainless Steel Filter, 18” x 28°’. 

1—Pfaudler glass lined, jacketed Vacuum Reactor, Series P, 50 gallon 
cap. working 1254 PSI, jacket 75 PSI. 

1—Sperry Aluminum 42” P & F Filter Press, 34 Chambers, Closed De- 


1—Pfaudler Glass Lined Jacketed Kettle, 150 Gals., Series M. 
1—Pfaudier Glass Lined Jacketed Vacuum Reactor, 500 Gals., Series LL. 
1—Royle +5 Perfected Extruder with 125 HP Motor. 


1—Koven Stainless Steel Mixi Tank, 
1000 gals. with Nettco WT- Drive, 
20 HP Explosion Proof Motor and Tur- 

bine Type Agitator. 

Butlovak Vacuum Shelf 20 

Shelves, Size of Shells 5’ 160". 

Steel Heat Exchangers, * 100—i000 


. Fr. 

10—Baker Perkins Stee] Jacketed Mixers, 

Sigma Blades, 250 Gals. Cap. 

1—Gruendler Pulverizer with 30 HP Motor 

10—Steel Vacuum Reactors with Coils, 
300 Gals. . 80 PSI. 


1—Stainless Steel Type 316 Storage Tank, 
500 Gals. 

2—Steel Storage Tanks with coils, 6700 
Gals. Cap. Each, 80 

2—St el Tanks, pi0-000 Gals. Cap. 

9,000—17,500 

Gals. Cap. 

1—Blaw, Steel Jacketed Autoclave, 

= Autoclave, 2 Gals. Cap., 
with Anchor Type Agitator. 

2—P. ecuum Auto- 
claves, 4° x 10°. 

2—Mikro Stain) Steel A i =s 
& 36. 

Glass Lined Condenser, 14 


1—Falisr Model C-200 Com 
1—Nash Mode with 


in] Steel C 


t. 
1—Tolhurst 26° Rubber Covered, Center 
Slung, Centrifuge 
Centrifuge, 40” Imperforated Bas- 


Buflovak Double Drum Dryer, 32°'x90". 
P. Devine Vacuum Shed Dryers, 5 

5 9 Shelves. 

Vacuum Drum Dryer, 

Louisville Retary Steam Tube Dryer, 

Downington Stainless Steel Heat Ex- 


sq. ft. 
1—Ruggles Cole Rotary Kiln, 744" x 60°. 


changers, 500 ft. 
3—-Sweetland Filters 72,567. 
1—Shriver 36" x 36” 
Frame Filter 
live: team Jacketed. 
“ x 24” Stainless Steel Jack- 
eied Filter Press, | ambers, 


Closed Delivery. 

perry Heresite 36° x 36" Filter Press, 
Chambers, 4 Eye. Closed Sopeere. 

Sperry 42° x 42” Plate 

Frame Chambers 


2-J. H. Day Mogul Mixers, 242 & 5 gals. 


cap. 
2—Orville Simpson No. 41 Rotex Screens. 
18—Simpson +0 Intensive Mixers. 
lode! D Ma- 
Stainless Steel & Bronze Con- 
struction. 
Pulverizer. 
Pulverizer, Stainless 
& Construction. 
& Jewell No. 0 Stainless Stee! 


Rotary Cutter. 

Jacketed Kettle, 10 gals. cap. 

Jacketed Kettle, als, cap. 

— Kettle, 2 cap. 

Steel Vacuum 
ettles, gals. cap. 

1—Nickel Jacketed Kettle, 400 


als. 
1 inless Steel Jacketed Double 
Mixer, Sigma Blades, 225 gals. 
1—Readeo Lab jacketed Vacuum Mixer, 
2% Gal. Cap., Sigma Blades. 
Siee! Jacketed Mixers, 700 gals. 
each. 

1— Stain) Steel Jacketed Vacuum Re- 
actor, 500 gals. cap., with agitator. 
20—Stainless Steel lemons Kettles, 380 

. Cap. ea 
roen Stain) ‘Steel J keted Kettles. 
20 & 59 gals. 


—St 
1 — 280" gale * 


1—Beel Tank, 1000 gals. cap. 125 PSI. 


Established 1386 


Steel Heat Ex- 
each. 


THE GELB GIRL JUNE 1952 


Combustion Engineering, $.S. jacketed 
Autoclave, 488 gal. cap., Internal 
pressure 300 PSI, jacket 75 PSI with 
coils. 

1—Sparkler Monel Jacketed Filter, Model 
#33-S-26. 

1—Monel Bubble Cap Column, 3’ x 9’, 
5 Plates. 

1—Sharples Stainless Stee! Super D Can- 
ter ¢PN-14, 

1—Mikro #3-TH Pulverizer with 30 HP 
Motor. 

1—Steel Rubber Lined Storage Tank, 
4,500 Gals. 


R. GELB & SONS, in. 


, CHEMICAL, RUBBER, Oll, PLASTIC and FOOD PROCESS! 
state HIGHWAY No. 29, 


UNION, N. J. 


2-4900 


SEARCHLIGHT SECTION Lat 
= 
‘4 
4 A 
: 
if 
fy 
al 
| 
‘ 
- 
if SS pit 
Delivery, 4 Eye, Washing Type x via! 
1—Shriver 42° x 42” Evedur Plate & 
Frame Filter Press, 40 Chambers, 
> 
7 
i 
iv 
3—A. T. & Mentrifuges, 
Suspended Type, 48° x 54 
1—Fletcher Unders 3 entrifuge, 20° 
| 
1 
2 
1— 
& 
1 
el 
mel 
an 
4 
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Your Guide to 
PROFITABLE 


ror your cory ropayi 


Examples of how Standard-Hersey 
Dryers ¢ money for their operators. 
Special fearures and advantages of 
Seandard-Hersey Dryers, Kilns, “oolers 
and Calciners. How our “pilot’’ aryer 
takes guesswork out of dehydrating 
problems. W rite for Dryer Bulletin 508. 


Dryers 

STANDARD STEEL CORPORATION 
5045 Boyle Ave., Los Angeles 58 
123-45 Newbury St., Boston 16 


Reprints of the December 
Chemical Engineering Report 


CATALYSTS 


HOW to choose a cotalyst. The four 
requirements a catalyst must meet. De- 
veloping a catalyst: varying components, 
varying process conditions. 


HOW catolysts ore mode. Various 
shapes suit various process conditions. 
Supports, deposition, pellets, spheres, 
powders, rings, granules, beads and 
microspheroids. 


HOW all major branches of industrial 
chemistry have been touched by catalysts. 


12 PAGES on selection, manufacture 
and applications of catalysts. We don't 
know much about how they work, but 
what they are doing is important. Find 
out. 


ASK FOR: Reprint C-184. Price 25¢. 
Send orders with remittance to: 


Chemical Engineering 
Attention: M. Molin 
330 West 42nd St. 
New York 36, N. Y. 


DRYING 


-LEARN ABOUT PUMP 


BULLETIN S-147 


The information about stuffing boxes in this bulletin is designed to suggest 
solution of common stuffing box difficulties in individual pumping operations. ¢ 
It offers suggestions on such vital matters as number of rings to use, depth of 
box, and type of packing. © It points out that chemical and physical properties 
of the liquid, speed of shaft, pressure, and temperatures are governing factors; 
that reciprocating piston rods are easier to pack than rotating shafts; that 
extra-deep boxes are not always the most effective; and that new rings should 
not be added to packing that has lost its resilience. © Much other valuable in- 
formation is included. © Please use business stationery when writing for this 
Bulletin S-147. 


TABER PUMP CO. (Est. 1859) 294 Elm St., Buffalo 3, N. Y. 


TABER PUMPS 


why ain 
THE PRATER ROTARY AIRLOCK FEEDER a _ 
is vital to your process plan 


PREVENTS AIR LEAKAGE AT THE 
| DISCHARGE OF PNEUMATIC EQUIPMENT 
| This precision-built rotary feeder is specially designed 
to eliminate air leaking into the collector . . . 
and to feed dust out of the system as it is collected. 
Used as a volumetric unit, the Prater Rotary Airlock is 
ideal for feeding granular or powdered materials 
into mixers, blenders, re at a pre-determined rate! 
The Prater Rotary Airlock Feeder is furnished 
as a complete “ unit” or may be purchased 
without motor. 


PRATER PULVERIZER COMPANY 
1517 So. 55th Court, Chicago 50, Ill. 


TABER for Higher PRACTICAL Performance 
describes the . 
at 4 \ \ ‘ 
MERSEY 
STANDARD 
NOW AVAILABLE 
| — WIS 
x > = 4 
\ R 
i 
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PROFESSIONAL SERVICES 


SEARCHLIGHT SECTION 


CORROSION-RESISTANT 


Positions Vacant .......,.....457, 458, 459 
? Selling Opportunities Offered 
Positions Wanted ........ 
Employment Services .. ey 


SPECIAL SERVICES 


BUSINESS OPPORTUNITIES 
Offered 


PROPERTY 
Por Sale ...... ad 457, 458 
Wanted ... 460 


EQUIPMENT 
(Used or Surplus New) 
For Sale 


Wanted 
Equipment 
Miscellaneous 


ADVERTISERS INDEX 


Aaron Equipment Co. 
American Air Compressor Corp. 
Banco Agricola y Mercantil............ 
Barcan Co., Irving .. 
Brill Equipment Co. 
Bruce, Wm. H. 
Canadian Oil Companies Limited 
Chemical Service Corp. 
‘ Consolidated Products Co., Inc..457, 460, 
For any special problems—for all your regular tubing Deep Vein Connells 
Drake Personnel, Inc. 
applications—Weldco gives you long, dependable service Electric Equipment Co. 
4 2 Employment Counsel 
at the lowest possible cost. Weldco is highly resistant to Equipment Clearing House, Inc. 
Filtration Engineers Inc. 
corrosion, easy to fabricate, bend, form and weld. In addi- First Machinery Corp. ..... 
tion, it offers a smooth inside finish, light weight, exceptional Gelb & A en, Oh xincsieenthaaed 
Heat & Power Co., 
strength, and complete uniformity all the way through. Heineken, W. P. 


Weldco is available in Monel, Stainless, Inconel, Nickel 


and other alloys, in sizes from 3” to 30” O. D. Other sizes Seutee qeubtanp Gump. 

for special applications. Whenever you need light-weight, Loeb ‘Redness Gust Co. 

high-strength tubing, specify Weidco and be sure of getting Lurie Steet & Trading Corp. 

an-Howell Div. 

the best. Machinery & Reufomeent Co. (Calif). 
Machinery & Equipment Co. (N.Y Cc.) 
Whatever Your Needs In Tubing... You're Way Ahead With WELDCO 
O'Neill, A. J. ..... 
Perry Equipment Corp. 


THE YOUNGSTOWN WELDING & ENGINEERING CO. Dean 


3711 OAKWOOD AVE. YOUNGSTOWN, OHIO | 
Union Standard Equipment Co 


United Iron & Metal Co., Inc., Machin- 
ery & Steel Div. 
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ADVERTISERS INDEX 


For more information about products of these advertisers, use Reader Service posteard in section following 


Ar 


Darling Valve 


De Lay Separator 


Du Pont de itemeurs 
Ine 


Ansul ‘hemical Co. 322, 
Armstrong Cork Co 


Fuel Engineering 
Armstrong Machine 


Ele« tro- Refrac tories 


Automotive Rut ber 
, Fairbanks-Morse & Co 


Babcock & Wilcox Co 


Baldw in-Lima Hiamaitton 


Host nm ‘Woven Hose & Rub- 


Builders-P roviden. e 


Cambridge Wire Cloth Co 


Hammond B r 
Carbide & Carbon Chemi: Th 


Harrington & King 

Haynes Stellite Co 

Chapman Valve Mfg. Co 


Hercules Powder Co 
Heyl-Patterson Inc. 


a 
Hooker Electrochemica! Co 
‘ 


Water Treatment 


Corning Glass Works 


Manville ...... 
Jones Foundry & 

hine Co 
Joy Mfg. Co 


Raymond Pulverizer Div., 
‘ombustion Engrg Co... 

Read Standard Corp.. 

Keliance Electric & Engrg 
Co. 2 


Kaiser Aluminum & Chemi- 
1 


cals inc. 


Tank & silo 


Mattison Co. 
U. G. helley & Co.... 
Kemp Mfg. Co., C. H. 
kiade « Co., "Walter 
Kinney Mfg. Co........ 
Kold-tiold Mfg. Co.. 

Koppers Co., Inc. 


Roots- Connersville 


Ross Heater & Mig. Co.. 
Kyerson & Son Inc 


Safety “ar « ight- 


Koven & Bros. a. L. O. 


LaBour Co. 


Ceme nt Co 
Schutte & Cres 


Lapp insulator Co.. 4 9 Rios 

Lawrence Mach. & Pump 

Layne Bowler Co........ 


Leeds & Co 
Leslie Co. . 
Link-Belt Co. 
Liquid Carbonic Corp. 
Liquidometer Corp. 
Littleford Bros. inc . 
Lubriplate Division Fiske | 
Bros. Refining ...... 
Ludwig, F. G. Assoc... 
Lukens Steel Co..... 


Sivyer Steel Ca asting 
0, 


Special Sc ew Products. RT408 


Magna Mfg. Co. Inc...... 4 
Maxwell & 


Stearns Magnetic Inc.. 


Manton-Gaulin Mfg. Co:: 
Marley Co. Inc., The...... 
Master Elec. Co....3rd Cover 


Merrick Scale Mfg. Co. 
Metal Goods Corp 
Metalweid Inc. .. 
Michigan Wheei 


Stokes Machine | 
Stone & Webster Engineer- 


Midvaie Co., The...... 
Midwest Piping 


Co. Inc. .. 


Sun & Dry 
Dock 


Superior “ombustion In 


-Honey well Re 


ulator Co. 


Mixing Equipment Co., 


Swe enson Ev 


Monarch Mfg. Works Inc 


Monsanto Chemical Co 


Tagter Forge & Pipe 


Mt. Vernon Woodberry Mills 


Turner Halsey Co. 


Nash Engrg. Co.. . 
Natl. Airoil Burner Co 


orks 
Texas Gulf Sulphur Co. 
Inc 


National Aluminate Corp 
Natl. Carbon Div. Union 
Carbide & Carbon Corp 


Natl Engrg. Co 


Tray! or ex. Mfg Co 


{ 
Tri-« “lover Mac hine Co. 


National Filter Media Corp 
National Foam System In 
Naugatuc k ¢ al Div 


8S. Rubber Co 
Neptune Pump Mfg. Co 
Niagara Alkali Co 
Niagara Filter Corp 


Vehling Instument Co 


Nichols Engineering & Re. 


search ‘orp. 
Nicholson & Co., W. E 
Nordstrom Valve, Div 

tockwell Mfg. Co 
Norton Co 


Oldbury Electro-Chem 


Omega Machine Co.. 
Oronite Chemica! Co. 


Owens-Illinois Glass Co 


Pabco Products Inc 
Pangborn Corp. 


Wi arren Steam re ump < Co. 


Patterson-Fdry. & Mach 
Co Fourth Cover 


Patterson Kelley Co 


Western Supply Co. 


Peerless Pump Division, 
Food Machy. & 
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New Electrical and Mechanical Equipment 


Lighting Fixture—Easily removable and vapor tight 
Appleton Electric Co 135 
Electronik Amplifier Used like 
tro Erwood, I 
Storage 


stethoscope locates 
nm 
polystyrene case and level indi- 
ca : i Storage Battery Co 
Lubrication Mobile unit services many plants 
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Dehumidifier 
n dia 
Switch— am 


measuring 21 in high by 14 
Dryomatic Corp 

hig! precision performance 
Minneapolis-Honeywell 


motors and gen 
erators Columbia 


Explosion-Proof Fluc ‘ 
lamps 
Dual controls pre operators hands in press 
Houchin Machinery Co., Inc 
Provides separate streams of deter 
Sellers Injector Corp 
ten amps, at ten volts dx 


watt is 


Dehumidifier —) 5 uses cooling coils, measures 
29% in. hig square Abbeon Supply 
rru Crane 


livdraulically powered 
frame 


mounts on truck 
Pitman Mfg. 


New Flaids Handling Equipment 


Leax<proof Pump— Magnetically driven eliminating shaft 
seals Peerless Pump Div 
rump—Handles liquid metal coolants 
ational Laboratory 
proportioning pulp and paper 
Co 
the need for pipe 
Sprinkler Co Ine 
design for maximam 
Mfg. 
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cities to 1,000 gpm 


Centrifugal Pumps 


of Types VS and VN. Ca 
Warren Steam Pump Co 
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Bronze Valve—With Brinell stainless steel 
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138 
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freight car door neo Engineering Co 104 
Lifting Machine nexper ¢, electrically driven with 
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struction e Rap Star rd In 106 
Rotary Bottle to handle odd shaped con 147 
Hieat Sealer alir t mh splices 
Dbrop-Bottom Contatr Ha » yard spacity ised with 
¢ iron Wor Inne 109 
kind mp Hoppe ! t tr handling bulky 148 4 
q ad The Yale & ne Mtg. ite 
Table nveyer Ay ar sizes and belting 49 
‘ rton Lift Har artor t truck without 150 ara 
pallet r Cory 112 
q Lift Truck Overhe tects truck 51 
high stackir ymotor Corp 113 
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| > motor Denison Pir isa 
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crease tput Hydra Mire. 115 Can Spigot Vented leaky aa 
\ rhree R 1 (irind acer width for can Scientif G 156 
t nerease tput. Charles S. R & Son Ce 116 Gate Valve—All purpose ae. 
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tilizer blende American Wheelabrator & Equip Water Hose Valve—Ad 2 Phy 
ment rl trols flow Ray 158 
Turbo-Drvwer Features eval tive apacity Tubing Pinchcock Sprin 
Wysemont ¢ 118 tane« flow Fishe 159 { 
Water Demineralizer Has eer edesigned for auto Fog Spray Nozzle mode 
, mat peratior Penfield Mfe 119 positive shut-off. Hete Fog Nozzle Ir 160 
Dust ector Con ne ne rator with spun Pneumatk Atomizine Nogzle—Features wide variety of 
7 fliter Aget-Detr 120 capacities and patterns Spraying Systems Co mt 
‘ Mixing Kettle—Steat eted experimental unit for mix Hose Reel—Varions sizes 
ne studies Groen Mfe. ¢ handled Zierden 162 | 
A prod t herr Rurre rip itz service Warren 163 heat Me 
Exhaust Far Type PLBD in. and 
deliveries to 28.000 cfm. Chelsea Fan & Blower Co 164 > =~ 
N Exhaust Fan—-Type SP: in sizes from 18 to 42 in, and | 
ew Safety Equipment deliveries to 30,500 cfm. Standard Electric Mfe 5 
’ Fire Extinguisher—Dr hemical twpe operated by air aes 
ores Walte Kidde & 123 Exhaust Far Model MDA) 
Safety G o—Deniar net acid to 12,400 efm American Alr Co 166 
lntted Staten Bafety Mex 124 Plastic Pipe yelothene. sizes from \% to 6 in. Straight 
Ventir Syvater ware lengths or Munray Products, In 147 
4 Piastic Pipe Suitable for transmission of natural gas 
ng device. Fenwal Ir 125 
Goggle Cle Sta my very tissue 
and eane Alle Optical Co 
Face Shield-—Is che nted to ease pl strain 170 
Safety Lens With hiet srity impact resistant plastic || 
American Optical ¢ 171 
tubber G er lengt for radio ive 
Neutron Deosimeter—Gives proportional reanonae ts 
t Mev. range Radioactive Pr 
freeze-uy Acme Protection 173 
175 
133 176 
Power Exha er La 
m4 sands only 177 
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Carbon Bilack—Orxidation of unvulcanized 


New Instruments & Controls 


cold rubber ; 


influence of adsorption by carbon biack a4 
\ ity Inetrumer tiline iltraseni to measure Columbian Carbon Co Sea 
ty Laboratories iv” Stainless Steel Product« Tab-indexed tabular specifica 
bile Comy ‘ oat tin equilibriur data 64 Sehnitzer All Products (o 
He nstrumer ir Vropelier Fans lingineering da 
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atior W heel rument Constre Materials Speci a 
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ghness Gage Surfagage etects ratehe 1s small Materials Handling  Photograpt 
‘ ntl jener rl models. Sp. Link-Belt sie 
Flowmeter I rate mete small flows Mixer—With detached motor « 
al ase Te sl Equipment tas shaft Sp Process Industries Engineers, In 313 
nize ntr me prede Welding ses f nev nor ritica east iron weiding 


Clalties 


Lecessories 


< meter an ele 4 therr ples plating cy tanks, liner 
x Pvromete 147 Materials Handling ency of fork lift tr ks and tow 
rir nte ing tractors in plant maintenance howr mit 
can ewitch Ir 188 movie Clark Equipment C« gia 
al Ma eter y sigt P tube ale range Wood Preservative—How pentachlorophenol protects from 
atrument decay and insects p Mons hemical 
mete Three nine temp anges Safety Gloves—Application and ph s of various 
ror 4 ' lec. | Assembly Products models ‘1 ‘ulmosan Safe pment orp sve 
ir 190 Speed KReducer—— Engineer lata, ph phs of torque 
Hulk Plant Mete Aluminur se measures pt 65% arm mode ip xe ife 321 
pr R we Mf. 191 Instrument Mereury—— For m meter graphs, ther 
ra j ou t mometers, cathode cells Bett \pparatus S22 
‘ ya pe \. Partrick 192 Deaerating Heaters Spray-tray type ay type 
simy r Contro Now available panel grams, photos p Graver Condit 
\sser 193 Ce 328 
‘ Head ed hea measuremen Induction Mote splash-proof squirrel 
rpr et ent 194 cage mod s-Chalmers Mfe. (« 
i Meter Sma ght weight nexpensive Interference Filters Article n principle and appiica 
4 Gene R 195 tions l4 p Photovolt Corp 325 
Dehumiditiers—lIllustrated case histories Surface 
Combustion Corp 326 
Preplasticizing—Schemat drawings show function of 
| New Heating & Cooling Equipment “ preplasticizing chamber; photos of injection mold 
( Furs ry nd ing machines 6 p. Hydraulic Press Mfg 327 
196 Centrifugal Machinery — opment fron 52 to 
197 Steam Traps—Capacity tab! dimensions, piping dia 
: - - 198 Manhole Fittings——Photographs of complete assembly and 
i sands. 16 p. Stileok Co 
Feeder—Flow diagrams of applications of Rotary Air- 
lock model ‘1 Prater Pulverizer Co 332 
NEW PRODUCTS Valves—Photographs, materials construction, uses of 
lubricated valves l2 p Rockwell Mfg. Co 333 
nse ite First systemic approved for use in this Kotary Vacuum Filters—Cleneral design and some par 
ountry Pittsburgh Agr jitura| Chemical Co 201 ticular applications 4p Filtration Engineers 
r—Does not require arbon black for rc 334 
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ions & d Tomkin & Co 335 
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and Carbon Corp 339 
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mco Laboratories 207 28 p. Union ¢ 
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Stokes Machine 0 340 


‘ antifoam ager Commercial Solv 708 service. 2 p 
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j r le and Ca ' hemicals ¢ Nichols Engineerir & Research Corp sat 
ting Protects surfaces f ght meta juring Colloidal Graphite--I'ts advantages er rdinary petro 
ndling ‘ t 710 leum lubricants Acheson Colloids Co sae 
erg'as— Forms mple ar mplex shapes with Pilasticizers——-For viny! plastics. Pr formulations 
at el “ esistanee \ Co zit 20 p. Hardesty hemical Co aan 
\nt \gent For acetate nylon and newer I'recision Castings This company's facilities for suplying 
he xte er al Cory 282 errous and nonferrous types 4p Pennsylvania 


me at r rT 218 Two models built for greater mulling pressure 
M mer r mers for National Engineering Co 445 
r Are Mor ner Corp za *eraxide Its use in oxidation of vat dyes Pp 
‘ \ 1 ndustria gerade suffa lect re hemical Co 346 
Ca ar als 215 Instruments Flowmeters. evap 
‘ sor igair Andrew Technical Ser 


Instruments —Mechar onve 
cal 


inets. 4 1 Andrew 


range f service ‘i Andrew Techr al Service te 
Instruments -Tachometers for speed measuring applica 

tions 2 Metron Instrument 351 
Protective Coatings list f hemicals against whiect 

t ffective ‘ft Pruf at Labor ‘ 


Viping otog aphe survey abricatior and erection Dry 356 
Instruments How snd ere t ine *spectrographic analy Dry Polyester Kesins —\'ses, phys cal properties, genera 
ig 302 aracteritics Pp Atlas Powder Co 355 
Feeder at feeding range Instruments——Pictures ontrollers for pro« 
M ne 10% lex Co 356 
ry Pumps —-PFor ‘ act ne marine troleun Motors Inte and onstruction of 
roce ndustrie < I Roper Corp on available motors and controls for the « in 
Corrosion Resistance Wide rang t gives nickel dustry 13 p. Westinghouse Electric 357 
ated me it International Nickel Co 205 strument——To trace and locate leaks and stoppages 
Corrosion Resista ve Reeuit { tests on autenitic stafn Specifications 4p. Erwood, Inc 358 
! and alkaline solutions 18 replasticizing— Vrocess for plasticizing granulated mate 
ational Nickel ¢ 306 rial before molding 16 p Hydraulic Press Mf¢e 
lew ‘ properties and under 388 
ibber carbons sp olumbian Car Small, self-contained, portable refrigeration sys 


307 tem. 2 p. Mayer Refrigerating Engineers, Inc 360 
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ima sua eo 
Temperature Contr er Multiple tact re Lithium Stearate— It ise the making grease 
‘ nore apa ert Properties, performance Witeo Chemical Co B15 
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A mea Dr se cals Chemica Speman [esear Laboratories 
186 Hlectrochemical Process 
4 
‘ 
f 
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“ah 
‘4 
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rit ! azide promising al Service 
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Abrasive Saw-——Designed for cutting pipe and tubing of Instrumente Control elements whose electrical resistance 
aluminum, copper, stainless Tri-Clover Ma responds negatively to minute temperature changes 
hine Co J p. General Electric Co 
Nie Conditioners— Self-contained units with integral evap Transformers + “mar: acteristics and uses of linear trans 
orative condensers. 4 p. Trane Co 362 ducers p. Automatic Temperature Control Co 
Fire Extinguisher Automatic, corrosion and rust-proof (ages and For the bservation of liquids and 
ses carbon, tetrachloride. 4 p. Red Comet, Ine : evels Jere , & Valve 
hlectrical Specialty Unit is a source of stabilized-regu Steam Generator Disting jishing features of this com 
lated adjustable de voltage from a.c. lines Opera pany’s unit Preferred Utilities Mfg. (o 
diagrar photographs i‘ p Superior Ele« Laminate Applicagion photos of new low pressure lami 
nate. 16 p. Russell Reinforced Plastics Corp 
Transformer Compact variable voltage control for Welding Electrodes for welling mild and low alloy 
low wattage applications ip Superior Electric steels 48 p McKay 
Heat Exchanger—Diagram of unit for cooling, heating 
Instruments -Quantitative photo-electric measuring and cooking, drying. 8&8 p. Western Precipitation Corp 
oe device 4p. instrument Development Lat Fatty Acids—— hart gives cemposition, physical properties 
ries of 46 oils and fats. E. F. Drew & 
Dust Getlenaeen Cutaway photograph installation iews Hrase—-Importance of grain size in specify = sheet and 
assembly diagram 6 p. Turner & Haws Engi strip brass 4 Bridgeport Bra ‘o 
neerir % 367 Conveyors —-Lictures basic types o iveying sys 
Couplings —-Self-sealing models for quick disconnect of pipe tems. S&S p. Fuller Co 
and | lines. 4p. Sperry Product In : Water Softeners Sodium zeolite softeners ita 
Two bulletins on two basic designs layout Cochrane Corp 
through the tube side, the other the Scales—-Specification, spot illustrations of mi industrial 
Specifications ip. ea Dovle & Rott models 24p Howe Scale C 
Seale Control—Oreanic methods Charts yhotographs 
Hlectrical Cardboard calculator to determine dat p. D. W. Haering & Co 
Size and specifications ele ‘ Air Com ning—Specifications, dimensi 
equipment p. Westinghouse Hlectric 
Welding—-This company's Solar Back-Up Fluxes for fusior 
Hallemite M welding alloy steels. Solar Aircraft Co 
Homogenized waterproofing. Installation photos Saran Rubber Properties, chemicals it will resist 
Specifics 1 ip Hallemite Mfg Co 8 p. Saran Lined Pipe Co 
Water Treatment ro composition, use of a lin f Kadioactive Measurement ssary of 58 words used in 
National Aluminate ‘o the field. 1 p. Radiation Contuor Laboratories 
prices of Safety Goggle Photographs of cup-type models for dust 


for plant 


Flooring ‘omplete description and 
een flooring Flash-Stone Co nd splash protection ip. Fendall Co 
Fittings pipe extruded of Tenite. Detailed diagrams Dust ntrol——System which utilizes cloth type filters 
6 p Tennessee EFastman Co and dimensions of equipment and construc 
Valves and Meters Photos. specifications of a s 28 pages. Pangborn Corp 
process industries 12 p. Rockwell Mfs ‘o Spe ifications and dimensions of all-purpose cen 
Chemicals——l’roperties of a new line of oils P anc trifugal pump 2p Kenco, Inc 
creases. M. W. Kellogg Co 3 Coatings—Painting and protection of aluminum. Char 
Control Switches Automatic device for bins, tanks which acteristics of coatings 4p American Chemical 
starts or stops conveyors, elevators or pumps Dia Paint Co 
grams, photographs. 4p. Stephens-Adamson Mfg Boric Acid Power Fuses— Ratings, construction, operating 
Co characteristics. 6 p. Westinghouse Electric Corp 
Instruments—-Infrared absorbing type plant stream ana Pipeline Strainers—-Specifications and prices on \ to 3 in 
for process control. 8 p. Baird Associates models. 4p. V. D. Anderson Co 
Fiuorocarbons—Physical, electrical, chemical pr »/perties OU Valves—For large capacities and a full lever travel of 
‘p Resistofiex Corp 180 deg. 2 p. Hauck Mfg. Co 
Electron Microscope——Case histories of chemical and other Ducting— Photographs show typical uses of spiral-wire-re- 
industry uses RCA Victor Div 3 inforced hose. 4p. American Ventilating Hose Co 
Fleoring—-Maintenance methods for a variety of floor Fungicides—Typical applications on a line for mold and 
materials 12 p. A. C. Horn Co 2 bacteria control. Loose-leaf. Dow Chemical Co 
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NOW AVAILABLE 


Reprints of last month's 
Chemical Engineering Report on 


Process 
Instrumentation 


Chemical Engineering's third report in 
a 23-year period on this subject, com 
prises a 48-page article section and a 
16 page tolded chart, the latter serving 
as a Gude to Process Instrumen 


tation Elements 


ARTICLES 
@ New Tools for the Process Engineer 


@ New Tools for the Instrument En 


ginecr 
Process Control by End-Point Analy 


ss 


Instrumentation Pays its Own Way 


A Critical Look at Graphic Panels 


Instruments. Equipment Not Acces 
sores 


Push-Button Plants When 


How? 


and 


CHART 


@ In 27 sections and more than 200 
illustrations, describes main features 
of about 350 instruments, telemeters 
controllers and final contro! clements 
Approach emphasizes factors involved 
im preliminary choice, such as principle 
of operation, range, accuracy and types 
t application Guide is unique; noth 
ing like it has previously boen in ex 
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190 


Combination of chart plus article 
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Write for discounts applying to quan 


tity desired 


Student prices: Chart alone. any 
quantity 1S¢€ each Article section 
alone, any quontity 35¢ ecch Com 


bination, any quantity 


Please send remittance with order 
Address 


Chemical Engineering 
Attention: M. Molin 
330 West 42nd Sr., 

New York 36,N.Y 
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Thermometers 
Indicating 
Indicating, 
Indicating, 
Recording 

Thermostats 

Transmitters, 

Viscometer 


dial 
industrial 
laboratory 


pneumatic 
Insulation-finish, cement 
Insulations 
Cement eee 
Heat, 85% magnesia 
Minera! wool blankets 
Pipe line, 85% 
Rockwool blankets 
Rockwool biocks 
Rockwool cement 
Jacketing, outdoor, 
Kettles, processing, 
Laboratory ware, 
Linings, pipe, rubber, 
Lubricants 
Oil, industrial, 
Rotary kiln, 


stanoll 


Materials of construction 
Alloys, hard-facing 
Aluminum 
Aluminum 
Chemical porcelain with 

layers for equipment 
Copper, for insulating 

containers 
Gold 
Metals, general 
Plastic, 
Plastic and 
Platinum 
Rooftile, 
Silver 
Stainless steel 
Stainiess steel, 
Steel 
Tantalum: 


rubber 


No. 20 


magnesia. . 


aluminum. 

catalog 356 
platinum. . 
plioweld 


lubriplate #8.. 


insulating, Kaylo. 


liquid 


molding compound... 


for acetic acid drums 
fiberglas 


eas 


.54-55b 


Mixing equipment 

Agitators 
Top entering 
Turbine 

Blenders, dry 

Homogenizers 

Mixers 
Double-arm, jacketed 
For asphalt floor tile mix 
General line 
Heavy duty 
High speed ..-TL420 
Intensive, for unsupported 

vinyl film 330 

Laboratory 
Muller-type 
Ribbon 
Side-entering 

Powder metallurgy, blenders 

Propellers, vibrationless 

Uni-Blenders, compounding plants 


BL4065 
L408b 


fluid agitation. 


Motors 
Bearing design 
Bulletin B-2201 
Chemical 
Live-lines, 
With 
bulletin 
Electric 
Axial air gap 
Variable speed, type 
Gear, bulletin GMA 
General line 
Squirrel cage 
Type C face mounted 
Vertical hollow shaft 
Vertical solid shaft 
Starters, magnetic, explosion- safe. 
Totally enclosed, fan-cooled 
Nozzles, spray 
Ovens, speed drying 
Pigments, general line 


pre-lubricated, 


book B-4792. 
prelubricated bearings, 
B-4378 


VA 


L435 
Lista 
290 


B366, 


Pipe 

Glass pyrex 

Saran lined steel — 
Piping, chemical, Parian.... 


124-125 


2° 


USE THIS HANDY POSTCARD 


Advertisements 


Plugs, explosion-proof and dust- 
free 

Power systems, 

Precipitators, 

Dresses, pulp 

Pressure equipment 

Pressure vessels, general line. 

Process equipment, glassed steel. 

Process equipment, rubber lined 

Pulp washers 

Pumpcups, bulletin 4502. 

Pump stuffing boxes, t 8-147. BL470 


load-center 
electroutatic 


Pumps 
Acid 
Centrifugal 
Self-priming 
Stainless steel, bulletin 725.3 
Worthite 
Chemical 


Plunger, rotating 
Positive displacement, 
Process, C 
Process, 
Proportioning 


general line. 147 


pulsa feeder, bulletin 
R4 


Single suction, ball bearing. . 
Steam jacketed 
Type “G", bulletin WQ-213 
Radiant panels, 
Receptacies, explosion-proof and dust- 
tight 
Reducers, alloy C 


Rectifiers 


Mechanical, 
Mercury are 


bulletin 6106 


Refractories 


Aluminum oxide, Alfrax BI.. 
Electric furnace, muliite, 


132-1338 

Mullfrax 
132-1338¢ 

132-133b, B360 


Circle desired item, fill in reverse side, tear out and mail 
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Rinsers, drum R436 Storage bins, industrial glazed tile. .B346 Seamless and welded 136-137 
Rolle, jacketed steel 98 Strainers, scraper BR408 Water, copper $1 
Structura! boards, asbestos-cement 
Safety equipment sheets .371 Tubing 
Hoods, acitex T3577 Sulphur 379 Condenser and heat exchanger, cop- 
Protective clothing, neoprene latex 4 per alloy . 399 
Switchgear Flexible metal 
Scales Metal-ciad 79 Light-weight, corrosion-resistant 471 
Is) Transfer bus 359 Nickel alloy, builetin T-17 130-131a 
a Tank storage terminals 319 Plastic, flexible, Tygon... : 104 
Textile fibers, orion 61 
Ife Thermocouplea, temperature measur- Turbines 
ine TL407 Steam ‘ TL455 
Type E. bulletin B-3896 451 
at Tower accessories, impervious graph- 
18k ite . 296 
T 18a Sewers Valves 
syee registering beam — eollng 438 Back pressure, type 4030, bulletin 
Screens, perforated os Tracter—chevels 419 Check, tilting dise, catalog 30 9 
Seals, pressu Trailers, powder, hard, fully auto- Control ; 
matic 430 bronze eee 
Centrifuga 327 Traps Steel, welded —T 
Magnetic Magnetic, ful! flow 339 Diaphragm 
Shearing and slitting equipment st Steam 126-127 Catalog V-52 5 . 390 
Sheaves, taper-lock 100 Rubber or glass lined 
Solvent recovery & odor control sys Trucks Gate, corrosion-resistant 149b, 411 
= tems 282 Dump, payloader 447 General line 77a, 823 
Fork R405 Globe, stainless steel... -..149 
- : Speed reducers Tubes Non-stick, stainless alloys, bulletin 
4 Worm gear, bulletin 114F 111 Condenser 12 bt 
Worm he al 251 Pressure, for heat exchangers, cou- Pius ion-resistant alloy 
n traps T2329, 433 densers and boilers 416 Plug, lubricated, catalog 39-5 . 
Pressure reducing 
Streamlined, bulletin 1000 
Type 34, bulletin 968...........24le 
Process, general line............35-36 
ADVERT ISING STAFF Swing check, ste ‘ess steel.......149¢ 
“Y", belted flanged yoke-bonnet. ..149d 
SALES MANAGER Bayard E Sawyer : “Y", flexible metal bellows 14% 
Vaporizers, dowtherm ............. 310 
BUSINESS MANAGER Albert E. Weis Water supply units with sand 
screens ‘ Laas 
> Sales Representatives 
Vater treatment 
al 
t ATLANTA R. C. Maultsby Los ANGELES J. H. Allen Demineralizers, mixed bed 294 
Bos TON W. D. Boyd New Yorx R. G. Frederick lon-Exchange equipment ..........353 
CHiIcaco L. A. Cunningham New Yorx J. E. Tuohig Ozonators 
. Weighing equipment, load cells....... 
HICAGO J. M. R Ret, Jr PHILADELPRIA E. M. Schellenger & 
CLEVELAND D. G. Sawyer PIrTsBURGH D. A. Facka wire cioth, industrial............... 260 
DaLLas J. H. Cash San FRaANcisco Ralph Dorland Wire mesh products..... TLAO0 
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City & Stat 


330 W. 42nd STREET 
NEW YORK 36, N. Y. 


CHEMICAL ENGINEERING 
READER SERVICE DEPARTMENT 
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give you the RIGHT horsepower, the RIGHT shaft 
mounting... all combined into one compect power 
sands of types and ratings (Ye to 200 HP) give you 


Built for continuous operation and trouble-free long life 

in spite of the most punishing service conditions, 

these rugged Mills grind many materials from Aluminum to 
Zircon . . . in closed circuit, with either screen or pneumatic 


aration. For producing a uniform product at lower 
cost, check Patterson—we'll gladly cooperate with you. 


TIC 


The Patterson Foundry. ead 


ad 


mei fel, ,  «§ 
TUBE 


